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ABSTRACT
I n h e r i t a n c e  of f i b e r  s t r e n g t h ,  was s tu d ie d  in  th e  F^ and f i r s t  and 
second s e g r e g a t in g  g e n e r a t io n s  o f an  i n t e r s p e c i f i c  c ro s s  betw een DPL 15 
(Gossypium h ir s u tu m ) and Sea I s l a n d  (Gossypium b a rb a d e n se ) . F ib e r  s t r e n g th  
was m easured  w ith  th e  P r e s s le y  F ib e r  S t r e n g th  T e s te r ,  u t i l i z i n g  P r e s s le y  
in d e x  and  0 .1 2 5  In c h  s t r e n g th  in d e x . I n  m easu ring  P r e s s le y  in d e x  th e  
clam ps o f th e  t e s t e r  w ere  s e t  as c lo s e  to g e th e r  a s  p o s s ib le  w h ile  f o r  de­
te r m in a t io n  o f 0 .125  in c h  s t r e n g th  in d e x  th e  clam ps w ere s e t  o n e -e ig h th  
in c h  a p a r t  by  u se  o f a  sp a c e r  o f t h a t  w id th .
The s m a ll  v a r i a t i o n  among p l a n t s  w i th in  th e  p a r e n ta l  p o p u la t io n s  
w as p r im a r i ly  due to  e n v iro n m e n t. The was l e s s  s u b je c t  t o  en v iro n m en t­
a l  v a r i a t i o n  th a n  th e  p a r e n t s .  F ib e r  s t r e n g th  behaved  as a  q u a n t i t a t i v e  
c h a r a c te r .  P a r t i a l  dom inance o f low P r e s s le y  in d e x  (weak f i b e r )  o c c u rre d ; 
how ever, f i b e r  s t r e n g th  a t  0 .125  in c h  s t r e n g th  in d e x  showed ab sen ce  of 
dom inance.
A ttem p ts  w ere made to  e s t im a te  th e  number o f genes s e g re g a t in g  f o r  
f i b e r  s t r e n g t h .  P a r e n ta l  means d i f f e r e d  by 2 .8 1  u n i t s  o f P r e s s le y  in d ex  
and 2 .2 7  u n i t s  o f 0 .1 2 5  in c h  s t r e n g th  in d e x . P a r e n ts ,  F ^ , Fg and F^ pop­
u l a t i o n s  w ere  u sed  i n  th e  e s t im a te s .  T hree m ethods of e s t im a t io n  o f th e  
minimum number o f g en es  w ere u s e d . A l l  e s t im a te s  in d ic a te d  t h a t  f i b e r  
s t r e n g th  was c o n d it io n e d  by a  r e l a t i v e l y  sm a ll number o f g e n e s . T here  
ap p ea re d  to  be more genes s e g r e g a t in g  f o r  0 .125  in c h  s t r e n g th  in d ex  th a n  
f o r  P r e s s le y  in d e x .
The r e l i a b i l i t y  o f  e s t im a te s  o f h e r i t a b i l i t y  v a r i e d .  F -  r e s u l t s
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w ere fo u n d  m ost r e l i a b l e  i n  th e  e s t im a t io n  of h e r i t a b i l i t y  and in d ic a te d  
t h a t  50 t o  60 p e r  c e n t  o f th e  h ig h  s t r e n g th  Fg p l a n t s  p ro d u ced  h ig h
s t r e n g th  F^ l i n e s .  Thus s e l e c t i o n  f o r  f i b e r  .s tre n g th  on th e  in d iv id u a l  
p l a n t  b a s i s  would be h ig h ly  e f f e c t iv e  and d e s i r a b le .
There was no r e l a t i o n s h ip  betw een f i b e r  s t r e n g th  and seed  in d ex , 
l i n t  d e n s i ty  in d e x , l i n t  in d e x , l i n t  p e r  c e n t ,  and im m atu rity  o r shape 
f a c to r  in  e i t h e r  th e  Fg o r F^ p o p u la t io n .
In  th e  ?2 p o p u la t io n , P r e s s le y  in d ex  showed a h ig h ly  s i g n i f i c a n t ,  
low n e g a tiv e  r e l a t io n s h ip  w ith  w a l l  th ic k n e s s  and w e ig h t f in e n e s s .  The 
0.125  in c h  s t r e n g th  in d ex  showed, a  s i g n i f i c a n t  n e g a tiv e  a s s o c ia t io n  w ith  
w a l l  th ic k n e s s  and p e r im e te r ,  and a  h ig h ly  s i g n i f i c a n t  b u t low , c o r r e ­
l a t i o n  w i th  w e ig h t f in e n e s s .  The c o r r e l a t io n s  betw een  f i b e r  s t r e n g th  
and th e s e  f i b e r  f in e n e s s  components vrere i n t e r p r e t e d  as be ing  p h y s ic a l  
i n  n a tu re  a s  s im i la r  v a lu e s  7/ere o b ta in e d  among p la n ts  of th e  -p a re n ta l 
p o p u la t io n s .
In  F 0 , th e  c o r r e l a t i o n  c o e f f i c i e n t  betw een th e  two m easures of f i b e r  
s t r e n g th  was 0 .71  and among means o f F^ l i n e s  th e  r  v a lu e  was 0 ,6 2 . B oth 
r  v a lu e s  a re  h ig h ly  s i g n i f i c a n t ,  in d ic a t in g  r e l a t i v e l y  c lo se  a s s o c ia t i o n  
betw een P r e s s le y  s t r e n g th  in d e x . However, th e re  were s e v e r a l  e x c e p tio n s  
to  t h i s  a s s o c ia t i o n  among th e  80 F^ l i n e s .  Some 7/e re  h ig h  in  P re s s le y  
index  b u t on ly  averag e  to  low i n  0 ,125  s t r e n g th  in d ex , w h ile  o th e r  l i n e s  
xTere h ig h  i n  0 .125 in c h  s t r e n g th  in d ex  b u t in te rm e d ia te  to  low In  P r e s s le y  
in d e x . N e ith e r  m easure o f s t r e n g th  co u ld  have been u sed  as a c o m p le te ly  
r e l i a b l e  e s tim a te  of th e  o th e r .
v i i
INTRODUCTION
During the  p a s t  decade th e  t e x t i l e  in d u s try  has experienced in ­
c re a s in g  com petition  from sy n th e tic  f i b e r s ,  l a  some c a se s , th e  sy n th e tic  
yarns have been found to  be su p e rio r to  co tto n  y a rn s , b u t u su a lly  in  
only a very  few c h a r a c te r i s t i c s .  The com petition  from man made f ib e r s  
has been o f two d i s t in c t  ty p es : ( l )  The com petition  from  rayon and ace­
t a t e  f ib e r s  has been p r im a rily  due to  th e  p r ic e  d i f f e r e n t i a l ,  th e  man- 
made c e l lu lo s e  f ib e r s  be ing  cheaper th an  co tto n , and (2) th e  sp e c ia l  
com petition  from nylon , dacron, o rlo n  and o th e rs , which, though consid­
e ra b ly  more expensive than  c o tto n , p o ssess  sp e c ia l  q u a l i t i e s  such as 
e x tra  h igh  s tre n g th . Improvement in  th e  s tre n g th  o f co tto n  f ib e r  would 
ten d  to  ren d e r co tto n  more c o n p e titiv e  w ith th e  l a t t e r  group o f syn­
th e t i c  f i b e r s .
Although th e  s tre n g th  of c o tto n  may be s l ig h t ly  m odified by c u ltu ­
r a l  changes, i . e .  changes i n  environm ent, th e  amount o f change needed 
cannot be accomplished except through breeding fo r  su p e rio r s t r e n g th .
The co tto n  b reeder i s  concerned w ith  bo th  q u a n tity  and q u a l i ty  o f f i b e r .  
Y ield i s  h igh ly  in flu en ced  by environm ental cond itions whereas f ib e r  
s tre n g th  i s  p r im a r ily  g e n e tic .
G enerally  th e  t e x t i l e  in d u s try  f e e l s  th a t  th e  Southern upland 
co tto n s  a re  somewhat la c k in g  in  f ib e r  s tre n g th . The concensus i s  th a t  
Southern upland c o tto n s  could  be improved i f  th e  f ib e r  s tre n g th  were 
in c re a se d . However, d iv erse  op in ions a re  o ffe re d  as to  th e  amount o f 
d e s ired  a d d it io n a l  s t re n g th . T his depends upon th e  m anufacturer and th e
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end p ro d u c t w hich  he p ro d u c e s . F ib e r  s t r e n g th  and y a rn  s t r e n g th  a re  
c lo s e ly  a s s o c ia te d ,  and th e r e  i s  g e n e r a l  agreem ent t h a t  th e  b e s t  m ethod 
of im proving  y a rn  s t r e n g th  i s  by th e  im provem ent o f f i b e r  s t r e n g th ,  as 
a p p ro x im a te ly  88 p e r  c e n t  o f  y a rn  s t r e n g th  can  be acco u n ted  f o r  by 
f i b e r  s t r e n g th .
Most of th e  c o tto n  o f th e  s o u th e a s te rn  U n ited  S ta te s  i s  g e n e r a l ly  
weak (low  f i b e r  s t r e n g th ) ,  a s  compared to  th e  c o tto n s  o f  th e  i r r i g a t e d  
so u th w e s t. However, a t  th e  p r e s e n t  tim e , c o tto n  p r i c e  i s  d e te rm in ed  by 
g rade  and s t a p l e ,  w i th  l i t t l e ,  i f  any , premium b e in g  p a id  f o r  h ig h e r  
s t r e n g th .  Thus f a r ,  b re e d e rs  have f a i l e d  to  e s t a b l i s h  h ig h  s t r e n g th  
v a r i e t i e s  w hich  a r e  ad ap ted  to  th e  s o u th e a s t .
T here a re  th r e e  known so u rc e s  o f  h ig h  f i b e r  s t r e n g th .  These a r e :
(1 )  Gossypium h irsu tu m  v a r i e ty  punctatum , o r Hopi c o tto n  from  th e  
Hopi In d ia n s  o f A rizo n a ,
(2 )  Goss;/~pium b a rb ad en se , The Sea I s la n d  and A m erican-E gyp tian  v a r i e ­
t i e s  e s p e c ia l l y ,  and
(3 ) th e  t r i - s p e c i e s  h y b rid s  in v o lv in g  th e  c u l t i v a t e d  A sian  s p e c ie s ,
G. arboreum , th e  A m erican w ild  s p e c ie s  G. t h u r b e r i ,  and u p lan d  c o tto n  
(G. h lrs u tu ra ) . In  t h i s  complex s i t u a t i o n ,  th e  f i r s t  two s p e c ie s  a re  
c ro s se d , th e  i s  t r e a t e d  w ith  c o lc h ic in e  i n  o rd e r  to  double  th e
chromosome num ber, and th e n  t h i s  d oub led  F-  ̂ i s  c ro s se d  w ith  u p la n d . 
R epeated  baclc rosses to  th e  u p lan d  c o tto n s  have f a i l e d  to  t r a n s f e r  genes 
f o r  s t r e n g th  w ith o u t  a ls o  t r a n s f e r i n g  d e le t e r io u s  genes f o r  o th e r  cha­
r a c t e r s .
In  view  of th e s e  f a c t s ,  a  h y b r id iz a t io n  program  has been i n i t i a t e d  
a t  th e  L o u is ia n a  A g r ic u l tu r a l  E xperim ent S ta t io n  in  an e f f o r t  to  t r a n s ­
f e r  th e  genes f o r  s u p e r io r  f i b e r  s t r e n g th  o f Sea I s la n d  in to  u p la n d  c o t to n .
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A th o ro u g h  u n d e rs tan d in g  o f th e  n a tu re  o f in h e r i ta n c e  o f f i b e r  s t r e n g th  
in  t h i s  i n t e r s p e c i f i c  h y b r id  i s  n e ce ssa ry  i n  th e  p lan n in g  o f an e f f i ­
c i e n t ,  p ro d u c tiv e  b reed in g  program .
The a v a i la b le  l i t e r a t u r e  c o n ta in s  l i t t l e  in fo rm a tio n  p e r ta in in g  
to  th e  n a tu re  o f in h e r i ta n c e  of f i b e r  s t r e n g th  in  c ro s se s  in v o lv in g  th e  
sp e c ie s  G. h irsu tu m  and G. b a rb a d e n se . T his la c k  o f d a ta  i s  u n d e rs tan d ­
a b le , in  t h a t  p r io r  to  th e  in v e n tio n  of th e  '’P re s s le y  F ib e r  S tre n g th  
T e s te r " ,  th e re  was no r a p id ,  a c c u ra te  means fo r  d e te rm in in g  f ib e r  
s t r e n g th  f o r  in d iv id u a l  p l a n t s .  T his t e s t e r  was d esig n ed  by Dr. E, H. 
P re s s le y  (Ilj.) o f th e  A rizona A g r ic u l tu r a l  Experim ent S ta t io n  and be­
came g e n e r a l ly  a v a i la b le  around  19U0. However, th e  m a jo r ity  of th e  
work done w ith  s e g re g a tin g  p o p u la tio n s  o f c ro s se s  between G. barbadense  
and G. h irsu tu m  v;as done d u rin g  th e  p e r io d  around 1920, o r e a r l i e r .
Thus, a t  th e  tim e  when th e  s tu d ie s  w ere conducted , th e  u s u a l  d e te rm i­
n a tio n s  o f f i b e r  s t r e n g th  were made on th e  b a s is  o f hand b re a k s , p la n t s  
be ing  c l a s s i f i e d  sim ply  as  e i t h e r  s tro n g  or w eak.
T h is in v e s t ig a t io n  -was u n d e rtak en  to  s tu d y  th e  in h e r i ta n c e  of f i b e r  
s t r e n g th  in  a  c ro s s  betw een v a r i e t i e s  o f  G. h irsu tu m  and G. b a rb ad en se . 
S p e c if ic  o b je c t iv e s  w ere:
(1 )  To de te rm in e  w hether f i b e r  s t r e n g th  i s  in h e r i t e d  as a q u a n ti­
t a t i v e  o r q u a l i t a t i v e  c h a r a c te r .
(2 )  To determ ine  th e  p re se n c e  o r absence of dominance.
(3 ) To de term in e  th e  n a tu re  of gene a c t io n ,  w hether a r i th m e tic  or 
g e o m etric .
(I4.) To e s tim a te  th e  minimum number o f genes by w hich th e  p a re n ts  
d i f f e r e d .
(5 ) To determ ine  th e  deg ree  o f h e r i t a b i l i t y  f o r  s t r e n g th  o f f i b e r .
(6 ) To d e te rm in e , by c o r r e l a t i o n s ,  w hether o r  n o t r e l a t io n s h ip s  
e x i s t  betw een f i b e r  s t r e n g th  and o th e r  c h a r a c te r s ,  and th e  n a tu re  o f 
th e se  r e l a t i o n s h i p s .
(7 )  To d e te rm in e  th e  r e l a t i o n s h i p  betw een f i b e r  s t r e n g th  m easure­
m ents w i th  th e  " P re s s le y  F ib e r  S t r e n g th  T e s te r "  made a t  th e  0 in c h  and 
0 .125  in c h  gauge.
$
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T here  have b een  v e ry  few I n v e s t ig a t io n s  o f in h e r i t a n c e  o f  f i b e r  
s t r e n g t h .  I n  p r a c t i c a l l y  a l l  e a r ly  c a s e s  w here s e g r e g a t in g  p o p u la t io n s  
w e re  u s e d , c o n c lu s io n s  w ere  dravra on th e  b a s is  o f  a  r e l a t i v e l y  sm a ll
p o p u la t io n ,  an d  th e  means o f d e te rm in in g  f i b e r  s t r e n g th  w ere v e ry  c ru d e .
(12  )The a v a i l a b l e  l i t e r a t u r e  shows t h a t  H e l l  s tu d ie d  h y b r id s  o f up­
la n d  and  Sea I s l a n d  i n  I 89I+. However, no r e c o r d  was made co n ce rn in g  
f i b e r  s t r e n g t h .
B a l l s s t a t e d  i n  1919 t h a t  no m ethods f o r  d e te rm in in g  s t r e n g th  
o f s m a ll  sam ples o f  f i b e r  w ere  a v a i l a b l e .  However, i t  was p o s s ib le  t o  
d e te rm in e  b r e a k i n g - s t r a i n ,  b u t  an  enorm ous amount o f  la b o r  was in v o lv e d  
i n  o rd e r  t o  g iv e  a  r e a s o n a b le  p ro b a b le  e r r o r .  I n  f a c t ,  B a l l s  reg a rd ed , 
th e  m ethod a s  " h o p e le s s ’1 on l a r g e  s a m p le s . The m ethod of d e te rm in in g  
f i b e r  s t r e n g t h ,  t h a t  o f  th e  thumb and f o r e f i n g e r  o f  an e x p e r t ,  w ere r e ­
l i e d  upon a lm o s t e n t i r e l y .
F ib e r  s t r e n g th  m easurem ents o f  s m a l l  sam ples had p ro g r e s s e d  v e ry
( 7 )l i t t l e  tw e n ty  y e a r s  l a t e r  when H arlan d  1 p u b l is h e d  h is  book on c o t to n  
g e n e t i c s .  I n  f a c t ,  up u n t i l  t h a t  t im e , a l l  f i b e r  s tre n g th , d e te r m in a t io n s  
on i n d iv id u a l  p l a n t s  ’w ere made by hand a s  in  B a l l s '  t im e .
M c L e n d o n r e p o r t e d  "weak" f i b e r  dom inant t o  " s t ro n g "  and Sea 
I s l a n d  q u a l i t y  dom inant t o  u p la n d  q u a l i t y .  The l i n t  o f th e  S ea  I s l a n d  
was r e p o r t e d  t o  be  th e  w eaker o f  t h e  two ty p e s .  H is c o n c lu s io n s  c o n c e rn ­
in g  in h e r i t a n c e  o f f i b e r  s t r e n g th  w ere b a se d  on s tu d i e s  in v o lv in g  th e  
fo l lo w in g  c r o s s e s :  (1 )  Sea I s l a n d  X Cooks Big B o l l ,  (2 ) S i s t r u n k  X
S ea I s l a n d ,  (3 )  P r id e  o f G eo rg ia  X S ea  I s la n d ,  and  th e  r e c i p r o c a l ,
(li) E a s t i n g 's  B ig B o l l  X S ea  I s l a n d ,  and  th e  r e c i p r o c a l ,  and (5 )  T oo le
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X Sea I s l a n d  and  th e  r e c i p r o c a l .
K e a rn e y ^  ̂  w orked  w i th  th e  F,-> and  g e n e r a t io n s  o f a  c ro s s  be tw een  
H olden (G. h i r s u tu m ) and  Pima (G. b a rb a d e n s e ) t o  o b ta in  s t a t i s t i c a l  d a ta  
a s  t o  th e  n a tu r e  and  b e h a v io r  o f v a r i a n t s  t o  be e x p e c te d  i n  c o t to n  f i e l d s  
o f e i t h e r  s p e c ie s  when exposed  to  n a t u r a l  c r o s s - f e r t i l i z a t i o n  o f th e  tw o 
s p e c i e s .  T h is  in fo r m a t io n  w as to  be u t i l i z e d  i n  g u id in g  th e  w ork  o f 
ro g u in g  se e d  in c r e a s e  f i e l d s .  Due to  t h i s  f a c t ,  and  t o  th e  l a c k  o f  a 
means o f  m easu rin g  some o f th e  f i b e r  p r o p e r t i e s ,  K earney  was p r im a r i ly  
co n ce rn e d  w i th  b o t a n i c a l  c h a r a c te r s  of th e  p l a n t .  However, he  made some 
o b s e r v a t io n s  c o n c e rn in g  f e r t i l i t y  and th e  l e v e l  o f p r o d u c t i v i t y  o f  th e  
s e g r e g a t in g  p o p u la t io n s .  K earney o b se rv ed  t h a t  th e  F o f th e  H olden  X 
Pima c ro s s  was e x tre m e ly  f e r t i l e .  The Fg showed " a b s o lu te  s t e r i l i t y "  
on 7 p e r  c e n t  o f th e  215 Fg p l a n t s .  I n  a d d i t i o n  t o  th e  c o m p le te ly  
" s t e r i l e "  p l a n t s ,  a  low d e g re e  o f f e r t i l i t y  vras n o t i n f r e q u e n t .  Many 
Fg p l a n t s  p ro d u ced  see d  -which had low v i a b i l i t y ,  and  th e r e  was a  lo s s  
o f a  c o n s id e r a b le  number o f  s e e d l in g s  among th e  F^ p r o g e n ie s .  I n  ap p ro x ­
im a te ly  25 p e r  c e n t  o f  th e  h i l l s ,  no p l a n t  d ev e lo p ed  beyond th e  s e e d l in g
s ta g e  even  th o u g h  each  h i l l  c o n ta in e d  th r e e  t o  f o u r  s e e d s .
(19 )Ware 7 r e a c h e d  th e  same c o n c lu s io n s ’ a s  K earney c o n c e rn in g  f e r t i l i t y  
l e v e l s  o f  th e  s e g r e g a t in g  g e n e r a t io n s .  V ery l i t t l e  r e l i a b l e  d a ta  w ere  
o b v a in ed  on F^ p l a n t s  o f  t h r e e  c r o s s e s  o f  G, h irs u tu m  and G. b a rb a d e n s e .
No r e p o r t  was made o f  any s tu d y  o f  in h e r i t a n c e  o f  f i b e r  s t r e n g t h .
( 1G )Moore J 7 made m easurem ents o f  b re a k in g  lo a d , o r  s t r e n g th  o f s in g le  
f i b e r s ,  from  s ix  d i f f e r e n t  re g io n s  o f  i n d i v i d u a l  seed  from  f i v e  v a r i e t i e s  
o f u p la n d  c o t to n .  He fo u n d , in  g e n e r a l ,  th e  s t r o n g e s t  f i b e r s  to  be on 
th e  m ic ro p y la r  end  of th e  see d  w i th  a  g e n e r a l  d e c re a s e  i n  f i b e r  s t r e n g th  
a p p ro a ch in g  th e  c h a la z a l  en d . F ib e r  s t r e n g t h  was m easured  on a  t e s t i n g
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m achine o f th e  b a lan c e  ty p e .  The b re a k in g  lo a d  was added t o  th e  beam 
a t  th e  r a t e  of o n e - te n th  gram p e r  second  and was re c o rd e d  t o  th e  n e a r e s t  
one-one h u n d red th  (0 .0 1 )  gram . The b re a k in g  lo a d  was a p p l ie d  to  th e  
th r e e - e ig h th  (3 /8 )  in c h  m id p o rtio n  o f th e  f i b e r .  S ig n i f i c a n t  d i f f e r e n c e s  
i n  f i b e r  w e ig h t, s t r e n g th  and d e n s i ty  of f i b e r  p o p u la t io n  w ere fo u n d  from  
th e  m ic ro p y la r  to  th e  c h a la z a l  end of th e  s e e d . The th i c k e r ,  s t ro n g e r  
f i b e r s  o c c u rre d  in  th e  m ic ro p y la r  end , and th e  th in - w a lle d  f i b e r s  and 
d e n se r f i b e r  p o p u la t io n  w ere fo u n d  i n  th e  c h a la z a l  r e g io n .
One of th e  e a r l i e s t  r e p o r te d  s tu d ie s  o f f i b e r  s t r e n g th  i n  s e g r e g a t­
in g  p o p u la t io n s ,  i n  w h ich  a r a p id  a c c u ra te  means o f m easuring  f i b e r  s t r e n g th  
was u se d , was t h a t  o f Ware and H a r r e l l^ 2Ĉ .  They grew F^ , Fg> Fy  and two 
g e n e ra t io n s  o f b a c k c ro sse s  to  each p a r e n t ,  from  a  c ro ss  of F lo r id a  G reen 
Seed and Rowden, b o th  u p la n d  v a r i e t i e s .  The p a r e n ts  d i f f e r e d  by a p p ro x i­
m ate ly  one P r e s s le y  in d ex  u n i t ,  th e  F lo r id a  G reen Seed v a r i e ty  b e in g  th e  
s t ro n g e r  p a r e n t .  R e s u l ts  w ere somewhat v a r ie d ,  b u t on th e  av e rag e , i n ­
d ic a te d  t h a t  in h e r i ta n c e  of s t r e n g th  o f f i b e r  was q u a n t i t a t iv e  in  n a tu r e .
The F-  ̂ was in te r m e d ia te .  The mean o f th e  87 Fg p la n t s  was s l i g h t l y  above 
th e  av erag e  o f  p a r e n ta l  m eans. The F^ p ro g e n ie s  w ere r e p o r te d  to  be  more 
v a r i a b l e  th a n  e i t h e r  p a r e n t ,  b u t  t h a t  th e s e  p ro g e n ie s  ten d ed  to  m a in ta in
th e  l e v e l  o f  th e  p l a n t s  from  w hich  th e  l i n e s  o r ig in a te d .  
r 6 )Hancockv '  i n  an ex p erim en t to  d e te rm in e  th e  d i f f e r e n c e s  among v a r i ­
e t i e s  i n  th e  e x p re s s io n  o f s t r e n g th  and t o  c o n s id e r  th e  in f lu e n c e  o f 
env ironm ent on t h i s  c h a r a c te r ,  grew te n  v a r i e t i e s  o f  u p lan d  c o t to n  in  
th r e e  lo c a t io n s  hav ing  d i f f e r e n t  s o i l  ty p e s .  S t r e n g th  was m easured w ith  
th e  P r e s s le y  f i b e r  s t r e n g th  t e s t e r .  He found la r g e  d i f f e r e n c e s  betw een 
in d iv id u a l  p l a n t s  w i th in  a v a r i e t y ,  a s  w e l l  as d i f f e r e n c e s  betw een v a r i ­
e t i e s ,  and in d ic a te d  t h a t  s t r e n g th  seemed s e n s i t iv e  to  sm a ll s o i l  d i f f e r e n c e s
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in  some t e s t s .
G onzalez i n v e s t ig a te d  th e  c o r r e l a t i o n  o f q u a n t i t a t iv e  c h a r a c te r s  
i n  th e  f i r s t  s e g re g a tin g  g e n e ra t io n  o f a c ro s s  betw een two u p lan d  v a r i ­
e t i e s  w hich  d i f f e r e d  l i t t l e  in  s t r e n g th .  P a r e n ta l  v a r i e t i e s  w ere D e lfo s  
9169 and (A x B) 293* w hich  was a  s e l e c t i o n  from  an F^ o f a  W ilds X H alf 
and H alf c r o s s .  In  t h i s  s tu d y , G onzalez fo u n d  w ide v a r i a t i o n  w i th in  each 
p a r e n t ,  and t h a t  th e  F2 showed a  norm al cu rve  c h a r a c t e r i s t i c  o f q u a n t i t a ­
t i v e  c h a r a c te r s .  From t h i s  d a ta ,  he concluded  t h a t  th e  mode o f in h e r i ta n c e
was q u a n t i t a t i v e  i n  n a tu re  and c o n d itio n e d  by m u lt ip le  f a c t o r s .
(8 )I s a a c  i n  a  s tu d y  in v o lv in g  th e  Fg o f a  c ro s s  betw een S to n e v i l le  
and D e lta  Smooth l e a f ,  hav ing  s im i la r  P r e s s le y  in d e x e s , found  t h a t  th e  Fg 
p o p u la t io n  e x h ib i te d  a  un im odal curve w h ich  was s l i g h t l y  skewed tow ard  
th e  weak s id e .  He co ncluded  t h a t  h is  r e s u l t s  w ere s im i la r  to  th e  f r e ­
quency d i s t r i b u t i o n  o b ta in e d  w ith  most q u a n t i t a t iv e  c h a r a c te r s  showing
in h e r i ta n c e  c h a r a c t e r i s t i c  o f m u lt ip le  f a c t o r s .
( l6 )S ta f f o r d  s tu d ie d  th e  in h e r i ta n c e  of f i b e r  s t r e n g th  and p e r im e te r  
in  a  c ro s s  o f W ilds and H a lf and H a lf . He fo u n d  t h a t  mean P r e s s le y  index  
o f th e  F-  ̂ and Fg was s l i g h t l y  below th e  a r i th m e t ic  av erag e  of th e  p a r e n ts ,  
and concluded  t h a t  t h i s  in d ic a te d  p a r t i a l  dominance o f weak f i b e r s .  No 
c o n c lu s io n s  w ere drawn co n ce rn in g  th e  n a tu re  o f gene a c t io n ,  how ever, 
f i b e r  s t r e n g th  a p p ea red  to  be c o n d itio n e d  by a  sm a ll number o f g en es , 
p ro b a b ly  th r e e  to  fo u r  p a i r s .  F^ r e s u l t s  w ere found  to  be more r e l i a b l e  
th a n  th e  h e r i t a b i l i t y  fo rm u la  u sed  w i th  th e  F2 p o p u la t io n  to  e s tim a te  
h e r i t a b i l i t y .  H e r i t a b i l i t y  e s t im a te s  b a sed  on F^ d a ta  in d ic a te d  i t  w ould 
be a d v is a b le  f o r  a b re e d e r  to  s e l e c t  r i g i d l y  i n  a  la rg e  p o p u la t io n  i n  o rd e r 
to  in s u re  s e le c t io n  o f an ad eq u a te  number of s u p e r io r  p l a n t s .
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S e l f  and H enderson  i n  an i n v e s t i g a t i o n  o f  i n h e r i t a n c e  o f f i b e r
s t r e n g t h  i n  a  c r o s s  o f  AHA £0 and H a lf  and H a lf ,  fo u n d  th e  F ^  mean o f 8 .2  
t o  be  s l i g h t l y  lo w er th a n  th e  p a r e n t a l  a v e ra g e , b u t e s s e n t i a l l y  i n t e r ­
m e d ia te . P a r e n ta l  means w ere  9 .8  and 7 .1  r e s p e c t i v e l y .  The F^ p o p u la t io n  
o f 806 p l a n t s  had  a  c o n tin u o u s  ra n g e  fro m  6 .6  t o  9 .9  P r e s s l e y  in d e x . 
l i n e s  w ere  p la n te d  i n  a  ran d o m ized  b lo c k  d e s ig n  w i th  t h r e e  r e p l i c a t i o n s .  
F ib e r  s t r e n g t h  o b v io u s ly  w as i n h e r i t e d  a s  a  q u a n t i t a t i v e  c h a r a c t e r .  The 
C a s tle -W rig h t  fo rm u la , f o r  e s t im a t io n  o f minimum number o f  g e n e s , gave  
an  e s t im a te  o f 9 p a i r s .  The F^ l i n e s  o r ig i n a t e d  from  66 Fg p l a n t s  r e p r e ­
s e n t in g  th e  co m ple te  Fg r a n g e .  However, p a r t i c u l a r  e f f o r t  w as made t o  
in c lu d e  a  c o m p a ra tiv e ly  l a r g e  number o f  p l a n t s  w i th in  each  o f  th e  p a r e n t a l  
r a n g e s .  T h e re fo re  th e  l i n e s  w ere  n o t  d e r iv e d  from  random ly  s e l e c t e d  
p l a n t s .
P rogeny  t e s t s  o f  th e  F^ i n d i c a t e d  t h a t  t h e r e  was a  p ro b a b le  re c o v e ry  
o f  one o r  more p l a n t s  r e p r e s e n t a t i v e  o f  each  p a r e n t a l  g e n o ty p e . In  v iew  
o f th e  f re q u e n c y  o f  r e c o v e ry  o f  p a r e n t a l  p h e n o ty p e s , th e  a u th o r s  f e l t  
t h a t  a  more p ro b a b le  e s t im a te  o f gene number w ou ld  be f o u r .
The e s t im a te s  o f  h e r i t a b i l i t y ,  b a se d  on th e  c o r r e l a t i o n  o f Fg p l a n t  
p h en o ty p e  w i th  F^ l i n e  mean, and  r e g r e s s io n  o f F^ l i n e  mean on F^ p l a n t ,  
gave c o e f f i c i e n t s  o f  0 ,7 6  and  0 . 93 , r e s p e c t i v e l y ,
L e w is ^ * ^ ,  i n  a  t r i s p e c i e s  h y b r id ,  fo u n d  a  h ig h ly  s i g n i f i c a n t  c o r r e ­
l a t i o n  o f 0 .3 6 2  be tw een  Fg and  F^ f o r  f i b e r  s t r e n g t h .
C o r r e la t io n s  o f  C h a ra c te rs
Due t o  th e  f a c t  t h a t  t h e r e  w ere  no r a p id ,  a c c u r a te  m ethods o f  t e s t i n g  
some o f th e  m ajo r com ponents o f  f i b e r  q u a l i t y ,  on an  in d iv id u a l  p l a n t  b a s i s ,  
u n t i l  a f t e r  19U0 ,  th e r e  i s  l i t t l e  a v a i l a b l e  in fo r m a t io n  c o n c e rn in g  i n t e r ­
r e la t io n s h ip s  betw een th e s e  components p r io r  to  t h i s  tim e ,
(1 7 )Strom an ' ,  q u o tin g  G u la te  and Almad, re p o r te d  s ig n ix ic a n t  c o r r e ­
l a t i o n  c o e f f i c i e n t s  o f 0 .7 2 , -0 .U 6 , and -0 .7 1  betw een mean f i b e r  s t r e n g th  
and th e  fo llo w in g  d eg rees  o f f i b e r  m a tu r i ty :  m ature h a i r s ,  h a l f  m ature
h a i r s ,  and immature h a i r s .
Cl7)Strom an , r e p o r te d  t h a t  in  h is  work w ith  s t r a i n s  of A ca la , l i b e r
s t r e n g th  was n o t s tro n g ly  c o r r e la te d  w i th  any c h a r a c te r s  u sed , a lth o u g h
th e re  was a s i g n i f i c a n t ,  sm a ll, n e g a tiv e  c o r r e la t io n  betw een s t r e n g th
and l i n t  p e r  cen t in  19ltU and 19^6. S tre n g th  was p o s i t iv e ly  c o r r e la te d
w ith  f i b e r  d iam eter in  I 9I4.I4. and showed a n e g a tiv e  c o r r e la t io n  in  19)4.5 •
( 11 )MooreVJ° '  r e p o r te d  c o r r e la t io n  c o e f f i c i e n t s  betw een th e  average  
s t r e n g th  o f f ib e r  and th e  fo llo w in g  c h a ra c te r s  in  5 up land  v a r i e t i e s :  
d e n s ity  o f f i b e r  p o p u la tio n , average  f i b e r  w e ig h t, av erag e  f i b e r  d ia m e te r , 
and p e r  c e n t th in  w a lle d  f i b e r s .  C o r re la t io n  c o e f f i c i e n t s  between s t r e n g th  
and d e n s i ty  of f i b e r  p o p u la tio n  ran g ed  from  a low of —O.U27 i n  Rowden to  
-0 .7 1 5  in  C oker-C leveland  88I4.-I1. A l l  c o e f f i c i e n t s  of f i b e r  s t r e n g th  w ith  
f i b e r  d e n s i ty  were h ig h ly  s i g n i f i c a n t .  Average f i b e r  s t r e n g th  and average  
f i b e r  w e ig h t showed h ig h ly  s ig n i f i c a n t  p o s i t iv e  c o r r e la t io n s  f o r  a l l  v a r i ­
e t i e s .  The c o e f f i c i e n t s  ran g ed  from  0 .383  to  0 .7 9 7 . The p e r  c e n t of 
th in  w a lle d  f i b e r s  and av erag e  f i b e r  s t r e n g th  w ere n e g a tiv e ly  c o r r e la te d  
and h ig h ly  s i g n i f i c a n t .  The ran g e  of m agnitude of th e s e  c o e f f i c i e n t s  'was 
from  -0 .5 8 3  to  -0 ,7 7 5  iu  th e  Mexican 128 and A cala  I1.067 v a r i e t i e s .  Average 
f i b e r  d iam e te r and f i b e r  s t r e n g th  showed a s ig n i f i c a n t  n e g a tiv e  r e l a t i o n ­
sh ip  in  o n ly  one v a r i e t y ,  Farm R e l ie f  Ho. 1 .
H a n c o c k ^  from  r e s u l t s  o f h is  s tu d y  of f i b e r  le n g th ,  f in e n e s s ,  and 
s t r e n g th ,  as  r e l a t e d  to  environm ent and h e re d i ty ,  concluded  th a t  f i b e r  
s t r e n g th  was indep en d en t of le n g th  and f in e n e s s  under c o n tro l le d  c o n d it io n s ,
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s t r e n g th  and le n g th  were n e g a t iv e ly  a s s o c ia te d .
G o n z a l e z ^  found  no a s s o c ia t io n  betw een f i b e r  s t r e n g th  and l i n t
p e r  c e n t ,  seed  index  or le n g th .
( 8 )I s a a c  re p o r te d  no c o r r e la t io n s  betw een s t r e n g th  and l i n t  p e r  
c e n t ,  seed  in d ex , l i n t  in d e x , or le n g th .
G re e n ^ ^  in  a  s tu d y  o f 28$ s t r a i n s  o f u p land  c o tto n , found  no h ig h ­
ly  s ig n i f i c a n t  r e l a t io n s h ip s  betw een s t r e n g th  and le n g th , f in e n e s s ,  seed  
index  o r l i n t  in d e x . However, he found a  s ig n i f i c a n t  c o r r e la t io n  betw een 
s t r e n g th  and l i n t  p e r  c e n t. T h is v a lu e ,  -0 .2U 2, was co n s id e red  to  be so
low th a t  i t  w ould be of l i t t l e  im portance  in  a b re e d in g  program .
( T  ̂}
S ta f f o r d  , i n  a c ro s s  o f W ilds and H alf and H a lf, found  no a s ­
s o c ia t io n  betw een f i b e r  s t r e n g th  and th e  fo llo w in g  c h a r a c te r s :  l i n t
in d ex , s e e d  in d ex , l i n t  p e r  c e n t ,  l i n t  d e n s ity  in d e x , p e r im e te r ,  w a l l
th ic k n e s s ,  w e ig h t f in e n e s s  and im m atu rity  (shape f a c t o r ) ,
( 2 )B arre  d is c u s se d  th e  r e l a t io n s h ip  between f i b e r  s t r e n g th  and f i n e ­
n ess  and s t a t e d  t h a t  th e r e  was no a v a i l a b le  ev id en ce  to  show th a t  f i b e r  
f in e n e s s  h as  any marked e f f e c t  on f i b e r  s t r e n g th  as  determ ined  by th e  
bund le  m ethod. In  19k7} when B arre made th i s  r e p o r t ,  th e re  was no means 
o f d is s o c ia t in g  components o f f i b e r  f in e n e s s .  He f e l t  t h a t  th e  a s s o c i­
a t io n  o f f i b e r  s t r e n g th  and f in e n e s s  i n  some v a r i e t i e s  co u ld  p ro b ab ly  be 
accoun ted  f o r  by s p i r a l  s t r u c t u r e ,  s i z e  o f c r y s t a l l i t e s ,  and o th e r p h y s i­
c a l  p r o p e r t i e s ,  B arre  p o in te d  o u t t h a t  when c o tto n  was grown under le s s  
th an  ad eq u a te  s o i l  m o is tu re  c o n d it io n s , th e  f i b e r s  would be s h o r te r  th a n  
th e  v a r i e t a l  av e rag e . I f  th e  d ry  c o n d itio n s  p e r s i s t e d  th ro u g h o u t second­
a ry  w a l l  fo rm a tio n , th e  s h o r t  f i b e r s  w ould  have b e t t e r  th a n  average  s t r u c tu r e  
and s t r e n g th  and in c re a s e d  f in e n e s s ,
L e w is ^ 0  ̂ in  a  t r i s p e c i e s  h y b rid  re p o r te d  t h a t ,  in  th e  Fy  l i n t
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s t r e n g th  was p o s i t i v e l y  c o r r e l a t e d  w ith  f in e n e ss*  le n g th  and seed  in d e x . 
These v a lu e s  w ere sm a ll and o n ly  le n g th  showed a h ig h ly  s i g n i f i c a n t  c o r r e ­
l a t i o n .  L in t  s t r e n g th  was n e g a t iv e ly  a s s o c ia te d  w ith  p e r im e te r .  T h is 
v a lu e ,  ( - 0 . 359 ) was h ig h ly  s i g n i f i c a n t .
MATERIALS AND METHODS
The m a te r ia ls  u se d  in  t h i s  in v e s t i g a t i o n  c o n s is te d  of th e  p a r e n t s ,
F-, s F 03 a nd F ,  g e n e ra t io n s  of a c ro s s  betw een u p la n d  (Gossypium h irsu tu m )1 C
and Sea I s la n d  (G. b a rb a d e n se ) ty p e s  o f c o t to n .  The u p la n d  p a r e n t  u sed  
in  t h i s  c ro s s  ■was D e lta  P ine  1$ 3 th e  m ost w id e ly  grown com m erical v a r i ­
e ty  i n  L o u is ia n a , and  th e  Sea I s l a n d  p a re n t  u sed  was from  th e  S to n e v i l l e ,  
M is s is s ip p i  c o l l e c t i o n  and d e s ig n a te d  as  Sea I s la n d  (SA339).
The o r i g i n a l  c ro s s  was made in  19514, fo llo w in g  s ta n d a rd  c ro s s in g  
p ro c e d u re s . A l l  h y b r id  seed  from  w hich  th e  s e g re g a tin g  p o p u la t io n s  w ere 
grown came from  one p l a n t  of each  p a r e n t  s p e c ie s .  The h y b r id  seeds w ere 
h a rv e s te d  i n  th e  f a l l  o f 195U. A p o r t i o n  o f  th e s e  h y b r id  seed s  was 
s e n t  to  I g u a la ,  M exico, w here sev en  F^ p la n t s  w ere grown d u rin g  th e  
w in te r  of 19$h,  The p a r e n t a l  p o p u la t io n s  in  th e  s tu d y  w ere d e r iv e d  from  
s e l f e d  p rogeny  of th e  same p l a n t  o f each  s p e c ie s  u sed  in  th e  c r o s s .  Each 
p a re n t  v a r i e t y  had b een  in b re d  by c o n t r o l le d  s e l l i n g  f o r  s e v e r a l  g e n e r­
a t io n s  in  o rd e r  to  in s u re  i t s  hom ozygosity .
The Fg p o p u la t io n  was d e r iv e d  from  s e l f e d  seed  of th o s e  p l a n t s  grown 
in  I g u a la .  Ey growing p a r t ,  of th e  F^ p o p u la t io n  in  Mexico d u rin g  th e  
w in te r ,  one y e a r  was sav ed , th u s  Fg s e e d  was a v a i l a b le  f o r  p la n t in g  in  
th e  s p r in g  o f 1955 •
In  mid May 19$$,  s e l f e d  see d  of th e  p a r e n t  p la n ts - in v o lv e d  in  th e  
c r o s s ,  s e e d , and F2 seed  from  th e  p la n t s  grown in  Mexico w ere 
p la n te d  on th e  P e rk in s  Road Agronomy Farm on O l iv ie r  s i l t  loam s o i l .  The 
s o i l  was fiim ig a ted  w i th  one g a l lo n  p e r  a c re  of Nemagon th r e e  weeks p r i o r
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to  p la n t in g ,  and  s ix  hundred  pounds p e r  a c re  o f  8- 8-8  f e r t i l i z e r  was 
a p p l ie d .  Three to  fo u r  seed s  w ere p la n te d  p e r  h i l l ,  w ith  h i l l s  20 
in c h e s  a p a r t  on U2 in c h  row s. A f te r  th e  s ta n d  was e s t a b l i s h e d ,  seed ­
l in g s  w ere th in n e d  to  one p la n t  p e r  h i l l .  I n s e c t i c id e s  w ere  a p p lie d  
when n e c e s sa ry  in  o rd e r  to  c o n t r o l  in ju r io u s  i n s e c t s .
The p a r e n t  p l a n t s  and th e  Fg p o p u la t io n  w ere s e l f e d .  C o n sid e ra b le  
d i f f i c u l t y  was e x p e r ie n c e d  i n  s e c u r in g  s u f f i c i e n t  s e l f e d  seed  on th e  Fg 
p l a n t s .  The u s u a l  s e l f i n g  p ro c e d u re  fo llo w e d  a t  th e  L o u is ia n a  A g r ic u l­
t u r a l  E xperim en t S t a t i o n ,  i . e .  bagg ing  w ith  o n e -h a lf  pound K ra f t  p ap e r 
b a g s , p ro v ed  u n s a t i s f a c to r y  f o r  th e  Fg p l a n t  p o p u la t io n .  S t e r i l i t y  and 
s e v e r a l  ty p e s  o f  f lo w e r m a lfo rm a tio n , p r im a r i ly  th e  l a t t e r ,  seemed to  
cause t h i s  d i f f i c u l t y .  The a p p a re n t s t e r i l i t y  e n c o u n te re d  may have 
been due t o  e i t h e r  g e n e t ic  o r  p h y s io lo g ic a l  c o n d i t io n .  S e lfe d  see d  on 
some of th e  Fg p la n t s  w ere f i n a l l y  se c u re d  ’ey bagg ing  f lo w e rs ,  and on 
th e  m orning o f a n th e s i s ,  sh ak in g  th e  bag v ig o ro u s ly .  Even when t h i s  
s e l f - p o l l i n a t i n g  te c h n iq u e  was u sed , on ly  102 F2 p la n t s  p roduced  as  
many as  J4.O s e l f e d  s e e d .
J u s t  p r i o r  t o  h a r v e s t ,  each  p l a n t  i n  th e  p o p u la t io n  was ta g g ed  f o r  
i d e n t i f i c a t i o n .  H a rv es tin g  was i n i t i a t e d  i n  m id-O ctober and ex ten d ed  
over a  p e r io d  o f s ix  w eeks. The f i n a l  p ic k in g  was made a f t e r  th e  f i r s t  
k i l l i n g  f r o s t .  Seed c o t to n  from  each  p la n t  was k ep t i n  a  s e p a ra te  p a p e r  
bag w h ich  b o re  th e  p ro p e r  i d e n t i f i c a t i o n  number o f t h a t  p a r t i c u l a r  p l a n t .
The seed  c o t to n  from  each  p la n t  was g inned  s e p a r a te ly  on a  la b o ­
r a to r y  r o l l e r  g in .
. The F^ g e n e r a t io n  c o n s is te d  o f 25 h i l l  p l o t s ,  'each p l o t  a r i s in g  
from  th e  s e l f e d  seed  o f an in d iv id u a l  Fg p l a n t .  The h i l l s  w ere sp aced  
2I4. in c h e s  a p a r t  on U2 in c h  row s.
P r io r  to  p la n t in g  th e  F^ p o p u la t io n , th e  a re a  was f e r t i l i z e d  w i th  
800 pounds d o lo m itic  lim e s to n e  and  600 pounds of 6- 8-8  f e r t i l i z e r .  The 
a re a  was fu m ig a ted  f o r  nem atode c o n t r o l  w ith  U g a llo n s  e th y le n e  d ib rom ide 
¥ -8 5  p e r  a c r e .
The F^ p ro g e n ie s  ( l i n e s )  and 7 p lo t s  o f each  p a re n t  w ere p la n te d  on 
May 7j 1956. H i l l s  w ere th in n e d  t o  1 p la n t  p e r  h i l l ,  or i f  h i l l s  w ere 
m is s in g , an a t te m p t was made to  le a v e  25 p la n t s  p e r  p rog en y . I n s e c t i ­
c id e s  w ere a p p l ie d  to  th e  a re a  when n e c e s sa ry  to  c o n tro l  in ju r io u s  i n s e c t s .  
The p a r e n t  p ro g e n ie s ,  w i th  th e  e x c e p tio n  o f th r e e  p l o t s  o f  S ea  I s la n d  
w hich  a ro se  from  .open p o l l i n a t e d  seed  of p la n t s  grown in  th e  g reen h o u se , 
w ere from  s e l f e d  see d , and w ere sp aced  i n  p a i r s ,  a t  l i t  p l o t  i n t e r v a l s ,  
th ro u g h o u t th e  e n t i r e  a r e a  i n  o rd e r  to  g iv e  an e s t im a te  o f  e n v iro n m e n ta l 
v a r i a t i o n .
Each p la n t  i n  th e  e n t i r e  s tu d y  was ta g g e d  p r i o r  to  h a rv e s t  w ith  p ro ­
p e r  i d e n t i f i c a t i o n .  P la n ts  vrere h a rv e s te d  in d iv id u a l ly  a s  i n  th e  p re v io u s  
y e a r .  H a rv e s tin g  ex ten d ed  over a  p e r io d  o f  s ix  w eeks, b e g in n in g  th e  f i r s t  
week in  O c to b er. The m a jo r i ty  o f th e  seed  c o t to n  was o b ta in e d  d u rin g  th e  
f i r s t  two weeks o f O c to b er.
Seed c o tto n  from  th e  in d iv id u a l  p la n t s  was g in n ed  in  th e  same manner 
a s  in  th e  p re v io u s  y e a r .
Each p la n t  o f  th e  F ^ , and Fg, and p a r e n t  p l a n t s  grown a lo n g  w ith  
th e s e  g e n e r a t io n s ,  w ere sam pled f o r  f i b e r  s t r e n g th  d e te rm in a tio n s  in  th e  
fo llo w in g  m anner: .
•Cl) Ofasp th e l i n t  sample w ith  both hands and p u ll  a p a rt.
(2 )  P la c e  b o th  p o r t io n s  o f th e  sam ple i n  one hand so t h a t  b ro k en
ends a re  to g e th e r .
(3 ) Smooth uf a c e ” o f sam ple by p u l l in g  o u t m a tted  t u f t s  of f i b e r s .
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(U) P u l l ,  w ith  thumb and f o r e f i n g e r  o f  f r e e  hand, a  random sam ple 
(b u n d le )  of f i b e r s  from  e n t i r e  " fa c e 1’ o f l i n t  sam ple. The 
above p ro c e d u re  was th en  d u p l ic a te d  to  se c u re  a  second sam ple 
(b u n d le ) .
(5 ) Comb th e  sam ples (b u n d le s )  to  o r i e n t  th e  f i b e r s  in  a p a r a l l e l  
manner and to  remove e x tra n e o u s  m a te r ia l .
( 6 ) P la c e  sam ples (b u n d le s )  o f f i b e r  i n  a  c o in  envelope  b e a r in g  
p ro p e r  p la n t  i d e n t i f i c a t i o n  and  r e tu r n  l i n t  sample to  o r i g i n a l  
b a g .
In  19£6 , th e  l i n t  sam ples from  each  p a r e n t  and F^ p la n t  w ere b le n d ed  
on a  sm a ll la b o r a to r y  f i b e r  b le n d e r .  The l i n t  sam ple, as ta k e n  from  th e  
b le n d e r ,  was in  th e  form  o f a  r ib b o n  o f e s s e n t i a l l y  p a r a l l e l  f i b e r s .  T h is 
r ib b o n  was doub led  and re fo u b le d  le n g th w is e , g ra sp ed  a t  r i g h t  a n g le s  to  
th e  lo n g i tu d in a l  a x is  o f  th e  r ib b o n  and p u l le d  a p a r t .  Sam pling p ro c e d u re  
was th e  same as  p re v io u s ly  o u t l in e d  e x c e p t t h a t  s te p  5 was e l im in a te d  be­
cause o f f i b e r  o r i e n t a t i o n  d u rin g  b le n d in g .
F ib e r  s t r e n g th  d e te rm in a tio n s  w ere  made w i th  th e  P r e s s le y  F ib e r  
S tr e n g th  T e s te r .  T h is  t e s t e r  was d e s ig n e d  by D r. E . H. P r e s s le y  o f th e  
A rizo n a  A g r ic u l tu r a l  E xperim ent S ta t io n . .( l i t . ) . When f i r s t  d e s ig n ed , 
s t r e n g th  d e te rm in a tio n s  w ere made on th e  b a s is  o f  th e  number of pounds 
o f  fo rc e  r e q u i r e d  to  b re a k  one m ill ig ra m  of c o tto n  c u t  to  th e  w id th  ( 0 .U6U 
in c h e s )  o f th e  clam ps u se d  f o r  b re a k in g  th e  f i b e r .  T h is v a lu e ,  th e  number 
o f  pounds r e q u i r e d  t o  b re a k  one m illig ra m  of c o t to n  f i b e r s  c u t  to  th e  
s ta n d a rd  le n g th ,  became known as P r e s s le y  in d e x . About 1953j due to  r e ­
s e a rc h  w ork on f i b e r  s t r e n g th  t e s t i n g  equipm ent by p h y s i c i s t s  a t  th e  
U n iv e rs i ty  o f  T en n essee , th e  ’’P r e s s le y  F ib e r  S tre n g th  T e s te r "  was m o d ified  
to  th e  e x te n t  t h a t  a  sp a c e r  of 0 .1 2 5  in c h e s  was p la c e d  betw een th e  c lam p s.
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T his m o d if ic a tio n  o f th e  t e s t e r  gave a  s t r e n g th  v a lu e  w hich  showed a 
h ig h e r  c o r r e la t io n  w ith  y a rn  s t r e n g th  th a n  d id  th e  P re s s le y  in d ex  or 
0 .0  in c h  b re a k .
F ib e r  s t r e n g th  d e te rm in a tio n s  w ere made in  th e  fo llo w in g  m anner:
(1 ) P u l l  th e  sm a ll t u f t  of f i b e r s  from  th e  end of one of th e  sam ples 
(b u n d le s )  w h ich  w ere s to r e d  i n  th e  c o in  e n v e lo p e .
(2 ) P u l l  th e  t u f t  of f i b e r s  th ro u g h  th e  comb a t ta c h e d  to  th e  t o r ­
s io n  v is e  u sed  w ith  th e  t e s t e r .  The t u f t  i s  p u l le d  th ro u g h  th e  
comb to  make a p a r a l l e l  r ib b o n  of f i b e r s  and to  remove s h o r t ,  
b roken f i b e r s ,  t r a s h  and n e p s . P re c a u tio n s  a r e  observed  to  
comb a l l  sam ples i n  th e  same manner in  o rd e r t o  m inim ise b i a s .
(3 ) P la c e  combed rib b o n  o f f i b e r s  i n  open clamps h e ld  i n  to r s io n  
v i s e .
(li) C lose clamps and t ig h te n  to p  screw s o f clamps u n t i l  to r s io n
v is e  s t a r t s  tw is t in g .  Use of th e  to r s io n  v is e  a s s u re s  un ifo rm  
t ig h tn e s s  o f th e  c lam ps.
(5 )  P lace  clamps in  t e s t e r  and r e le a s e  r o l l i n g  w e ig h t, a llo w in g  i t  
to  r o l l  down beam of t e s t e r  u n t i l  r ib b o n  o f f i b e r s  in  clamps i s  
b roken .
( 6 ) R ecord , to  th e  n e a r e s t  one hundred th  (0 .0 1 ) pound th e  beam re a d ­
in g ,  w hich f e l l  betw een 13 .5 0  and 19 .00  pounds. V alues w hich 
w ere below t h i s  ran g e  (below  13 . 50 ) a re  n o t a ccep ted  because  o f 
p o s s ib le  b ia s  due to  sm a ll sample s i z e .  Those w hich a re  above 
t h i s  ran g e  (above 19 . 00 ) a re  n o t a cc e p ted  because  o f p o s s ib le  
b ia s  due to  o v e rsh o o t o f w e ig h t (d is ta n c e  w e ig h t t r a v e l s  a f t e r  
r ib b o n  o f f i b e r s  b re a k s ) ,
(7 ) Remove clamps from  t e s t e r  and c u t  th e  f i b e r  ex ten d in g  from  s id e s
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of clam ps f l u s h  w ith  clamp edge, e s t a b l i s h in g  th e  s ta n d a rd  
le n g th  of r ib b o n  o f f i b e r s  f o r  s t r e n g th  d e te r m in a t io n s .
( 8 ) P la c e  dam p s i n  to r s io n  v i s e ,  lo o s e n  to p -sc re w s  and c a r e f u l ly  
remove b roken  r ib b o n  o f f i b e r s .
■ (9 )  P la c e  b ro k en  r ib b o n  o f f i b e r s  on w eig h in g  arm of m ill ig ra m  
b a lan c e  and w eigh  t o  n e a r e s t  o n e -h u n d red th  ( 0 . 0 1 ) m ill ig ra m .
(10 ) D ivide beam re a d in g  f o r  th e  r ib b o n  b re a k  by th e  w e ig h t o f th e  
r ib b o n  i n  m il l ig ra m s . The q u o t ie n t  i s  th e  s t r e n g th  v a lu e  r e ­
co rded  f o r  th e  b u n d le .
(11 ) A nother s t r e n g th  d e te rm in a tio n  i s  made a s  o u t l in e d  i n  s te p s  1 
th ro u g h  10 ,  u t i l i z i n g  th e  rem a in in g  bund le  o f f i b e r s  i n  th e  
c o in  e n v e lo p e . These two d e te rm in a tio n s  a re  av erag ed  to  e s ta b ­
l i s h  s t r e n g th  v a lu e  o f th e  p l a n t s  i f  th e y  w ere w i th in  s p e c i f ie d  
to le r a n c e s .  T o le ra n c es  v /ere: 0 .2 5  u n i t s  P r e s s le y  in d ex  and 
0 .1 5  pounds p e r  m ill ig ra m  f o r  th e  0 .1 2 5  in c h  b re a k . In  c ase s  
w here th e se  to le r a n c e s  a re  ex ceed ed , an a d d i t io n a l  b re a k  i s  
made from  each  b u n d le . These a d d i t io n a l  b re a k s  a re  r e q u ir e d
to  m eet th e  above to le r a n c e s ,  b o th  w i th in  and betw een b u n d le s .
I n  th eo o  c a s e s ,  th e  f o u r  b re a k s  a re  av erag ed  to  e s t a b l i s h  th e  
s t r e n g th  v a lu e  f o r  th e  p l a n t .  In  c a se s  w here th e  second b re a k s  
on each  bund le  do n o t  m eet th e  above re q u ire m e n ts , a t h i r d  s e t  
o f b re a k s  from  each  bund le  i s  made. I f  th e  v a lu e s  w i th in  b o th  
b u n d les  a re  w i th in  p r e s c r ib e d  to le r a n c e s ,  an  av erag e  of th e  s ix  
b re a k s  i s  a c c e p te d  as  r e p r e s e n ta t iv e  o f  th e  p l a n t .
The r a t e  o f t r a v e l  o f th e  r o l l i n g  w e ig h t was a d ju s te d  so t h a t  a t  l e a s t  
th r e e  seconds e la p s e d  betw een th e  tim e o f r e l e a s e  o f  th e  w e ig h t and th e  
tim e th e  w e ig h t reach ed  th e  maximum l i m i t  o f t r a v e l .  T h is r a t e  was found
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t o  be th e  minimum w hich  c o u ld  be u sed  i n  o rd e r  t o  p ro v id e  f r e e  r o l l i n g  
o f  th e  w e ig h t and a  minimum o f o v e rs h o o t. ■
F ib e r  s t r e n g th  d e te rm in a t io n s  w ere made f o r  i n d iv id u a l  p l a n t s  o f  th e  
p a r e n t s , F-  ̂ and F g , u s in g  b o th  th e  P r e s s le y  in d e x  and th e  0 .1 2 5  in c h  b re a k s ,  
by th e  p ro c e d u re  p r e v io u s ly  o u t l in e d .  B reaks w ere  made on a  check c o t to n  
a t  10 p l a n t  i n t e r v a l s  to  p ro v id e  a  b a s i s  f o r  c o n v e r tin g  r e s u l t s  to  s ta n d a rd  
c o n d it io n s  f o r  e v a lu a t io n .  The check  c o t to n  was sam pled i n  th e  same man­
n e r  as  th e  p l a n t s  to  a v o id  b i a s .
F ib e r  from  th e  F-. g e n e r a t io n s  p l a n t s  was sam pled  and t e s t e d  a s  p r e -  
v io u s ly  o u t l in e d .  However, th e  e n t i r e  p o p u la t io n  was t e s t e d  u s in g  o n ly  
th e  0 .1 2 5  in c h  b r e a k .  Check sam ples w ere t e s t e d  b e fo re  th e  f i r s t  p l a n t ,  
a f t e r  each  te n  p l a n t s  and a f t e r  co m p le tio n  o f a l l  p l a n t s  on each  p ro g e n y . 
These checks w ere a v e ra g e d , a  c o n v e rs io n  f a c t o r  was c a lc u la te d ,  and th e  
av e rag e  f o r  each  p l a n t  v/as m u l t ip l i e d  by th e  c o n v e rs io n  f a c t o r  t o  e s t a b ­
l i s h  p l a n t  s t r e n g th  v a lu e .
A one gram sam ple o f  l i n t  was ta k e n  from  e ac h  o f  th e  f i r s t  t e n  p l a n t s  
o f  each  o f th e  80 F^ l i n e s  and  th e  seven  p l o t s  o f  each  p a r e n t .  These t e n  
one gram sam ples p e r  l i n e  w ere b u lk e d  and b le n d e d  to  g iv e  a  t e n  gram l i n t  
sam ple p e r  l i n e  o r row . P r e s s le y  in d ex  was d e te rm in ed  f o r  each  o f  th e s e  
sam p les , u s in g  th e  a v e rag e  o f a  minimum o f  s ix  b re a k s  p e r  l i n e .  T h is  
av e rag e  v a lu e  of P r e s s le y  in d e x  f o r  th e  b u lk  sam ple was com pared w i th  th e  
a r i th m e t ic  mean of th e  0 .1 2 5  in c h  s t r e n g th  in d e x  o f th e  same te n  i n d i v i d ­
u a l  p l a n t s .  A c o r r e l a t i o n  c o e f f i c i e n t  was c a l c u la te d  be tw een  P r e s s le y  
in d e x  d e te rm in a t io n s  on th e  t e n  p l a n t  b u lk  l i n e  sam ple and th e  a r i th m e t ic  
mean o f G .125 in c h  s t r e n g th  in d ex  o f th e  same te n  p l a n t s .
Random p la n t s  from  th e  e n t i r e  p o p u la t io n  w ere r e t e s t e d  f o r  f i b e r  
s t r e n g th  i n  o rd e r  to  d e te rm in e  r e l i a b i l i t y  o f  th e  d e te r m in a t io n s .  T here
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was a  t o t a l  o f  160 random p l a n t s  r e t e s t e d .  Of t h e s e  p l a n t s ,  150 w ere 
w i th in  one u n i t  s ta n d a rd  d e v ia t io n  ( 0 . 2 0 ) o f  th e  o r i g i n a l  v a lu e s ,  and 
t e n  w ere l e s s  th a n  2 u n i t s  s ta n d a rd  d e v ia t i o n .  T hus, f i b e r  s t r e n g th  de­
te r m in a t io n s  w ere e s s e n t i a l l y  d u p l i c a te d ,  i n d i c a t i n g  t h a t  t h e  r e s u l t s  w ere  
r e l i a b l e .
The d e g re e  o f  v a r i a t i o n  betw een p l a n t s  w i th in  p o p u la t io n s  was d e t e r ­
m ined  by  u s e  o f  th e  common s t a t i s t i c s ,  r a n g e ,  s ta n d a rd  d e v ia t io n  and  
c o e f f i c i e n t  o f  v a r i a t i o n .
Dominance was s tu d ie d  by co m p ariso n  o f  o b s e rv e d  and  e x p e c te d  means 
o f  t h e  F^ an d  p o p u la t io n s .  The f re q u e n c y  o f  p a r e n t a l  g e n o ty p e s  (pheno­
ty p e s )  and  d i s t r i b u t i o n  o f  p l a n t s  i n  s e g r e g a t in g  p o p u la t io n s  w ere a ls o  
com pared w i th  t h a t  e x p e c te d  when o n ly  s t r a i g h t  a d d i t iv e  and  e q u a l  gene 
e f f e c t  i s  assum ed.
The n a tu r e  o f  gene a c t i o n  was i n d i c a t e d  by a  co m p ariso n  o f  a c t u a l ,  
o r  o b s e rv e d , means o f  th e  F-  ̂ and  w ith  t h e i r  e x p e c te d  a r i t h m e t i c  and 
g e o m e tr ic  m eans.
The fo l lo w in g  m ethods w ere u s e d  i n  e s t im a t io n  o f  th e  minimum number 
o f  genes by w hich th e  p a r e n ts  d i f f e r e d :  ( l )  The C a s tle -W rig h t  Form ula
(2 )  The b r i g h t  F o rm u la , a s  p ro p o se d  by D r. S e w e ll W rig h t, D epartm en t o f  
Z oo logy , U n iv e r s i ty  o f  C h icag o , and  u s e d  by B u r to n ^ ^  i n  a  s tu d y  o f  th e  i n ­
h e r i t a n c e  i n  p e a r l  m i l l e t .  (3 )  The f re q u e n c y  o f  r e c o v e ry  o f  p a r e n t a l  
g en o ty p es  a s  i n d i c a t e d  by  th e  mean o f  th e  F^ l i n e .  Those l i n e s  h a v in g  a  
mean c l o s e l y  a p p ro x im a tin g  e i t h e r  p a r e n t  w ere  exam ined t o  d e te rm in e , on 
th e  b a s i s  o f  a  co m p ariso n  o f  v a lu e s  f o r  c o e f f i c i e n t  o f  v a r i a t i o n  an d  f r e ­
quency  d i s t r i b u t i o n  o f  th e  l i n e  and  th e  p a r e n t ,  w h e th e r th e  F^ l i n e  
r e p r e s e n te d  a  g e n o ty p ic  r e c o v e ry .
A co m p ariso n  o f  th e  t o t a l  number o f  F^ p l a n t s  p h e n o ty p ic a l ly  s im i la r
t o  each  p a r e n t ,  and th e  number o f th e s e  w h ich , when c a r r i e d  a s  F^ l i n e s  
p roved  to  be g en o ty p ic  p a r e n t a l  r e c o v e r ie s ,  e s ta b l i s h e d  th e  fre q u e n c y  
o f re c o v e ry  o f p a r e n ta l  g e n o ty p es . A com parison o f th e  freq u e n cy  o f r e  
covery  o f  p a r e n ta l  g en o ty p es  w ith  t h a t  e x p e c te d  from  a g iv e n  number o f 
genes i n  M endelian in h e r i t a n c e  was u sed  a s  a  b a s i s  f o r  e s t im a tin g  th e  
number o f genes by w hich th e  p a r e n ts  d i f f e r e d .
H e r i t a b i l i t y  v a lu e s  from  th e  F2 p o p u la t io n  w ere d e te rm in ed  by th e  
fo llo w in g  fo rm u lae :
( l )  HFg -  s 2 f 2 -  e2 e
s 2F2
W here;
H Fg i s  e s t im a te  o f h e r i t a b i l i t y  in  th e  F2 
2
s Fg i s  Fg mean sq u are
s 2e i s  s 2P^ s 2 Pr,
( 2 )  HF2 s^Fg “
2 s 2P-, + 2 s2Fn + s 2P0-  1 1 2
s 2
W here:
H Fg i s  h e r i t a b i l i t y  in  
2
s i s  mean sq u are  f o r  one p a r e n t  
2
s 'P g  i s  mean sq u are  l o r  o th e r  p a r e n t  
2
s F-  ̂ i s  mean sq u are  f o r  F^
9
s^Fg i s  mean sq u are  f o r  Fg
H e r i t a b i l i t y  s tu d ie s  w ith  th e  F^ g e n e ra t io n  w ere computed by th e  
fo llo w in g  p ro c e d u re s :
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(1 )  The c o r r e l a t i o n  c o e f f i c i e n t  f o r  means o f  th e  F^ l i n e s  v r ith  th e  
v a lu e s  o f  Fg p l a n t s  from  w h ich  th e  F^ l i n e s  o r ig in a te d *
(2 )  The r e g r e s s io n  c o e f f i c i e n t  o f  F^ l i n e  means on v a lu e s  f o r  Fg p l a n t s .
(3 )  E s tim a tio n  o f th e  d eg ree  o f  r e l i a b i l i t y  w hich  c o u ld  be p la c e d  on 
s u p e r io r  Fg p l a n t s  to  y i e l d  s u p e r io r  F^ p ro g e n ie s .
T h is  was acco m p lish ed  by com parison  of Fg p l a n t  v a lu e s  w i th  F^ l i n e  m eans.
S im ple c o r r e l a t i o n ■c o e f f i c i e n t s  w ere c a lc u la te d  betw een  th e  two meas­
u re s  o f f i b e r  s t r e n g th  and a ls o  be tw een  each  m easure o f f i b e r  s t r e n g th  and  
th e  fo l lo w in g  c h a r a c te r s  w hich w ere  m easured f o r  th e  Fg p o p u la t io n :  ( 1 )
se e d  in d e x , ( 2 ) l i n t  d e n s i ty  in d e x , ( 3 ) l i n t  in d e x , (1+) l i n t  p e r  c e n t ,
( 5 ) w a l l  th ic k n e s s ,  ( 6 ) p e r im e te r ,  ( 7 ) w e ig h t f in e n e s s ,  ( 8 ) im m a tu r i ty .
I n  th e  F^ p o p u la t io n ,  s im p le  c o r r e l a t i o n  c o e f f i c i e n t s  w ere  c a l c u l a t e d  
betw een  th e  l i n e  mean 0 .1 2 3  in c h  s t r e n g th  in d e x  and a l l  c h a r a c te r s ,  w i th  
th e  e x c e p tio n  o f im m a tu r i ty ,
A b u lk  sample o f e ac h  F^ l i n e  made from  one gram o f l i n t  from  e ac h  o f  
th e  f i r s t  t e n  p la n t s  o f  th e  l i n e  was b le n d e d  and t e s t e d  f o r  P r e s s le y  in d e x . 
The P r e s s le y  in d ex  of t h e  b len d ed  b u lk  sam ple was c o r r e l a t e d  w i th  th e  mean 
0 .1 2 5  in c h  s t r e n g th  in d e x  of th e  t e n  p l a n t s  u sed  i n  th e  b le n d ed  sam p le .
I n d iv id u a l  p la n t s  o f  each p l a n t  o f th e  p a r e n t a l  p o p u la t io n  grown 
a lo n g  w ith  th e  F^ p o p u la t io n  w ere  t e s t e d  f o r  0 .1 2 5  in c h  s t r e n g th  in d e x . 
These s t r e n g th  v a lu e s , i n  each p o p u la t io n ,  w ere c o r r e la t e d  w i th  w a l l  
th ic k n e s s ,  p e r im e te r ,  an d  w e ig h t f i n e n e s s .
R ESU LTS AND D IS C U S S IO N
I n  1 9$$> a  p o p u la t io n  c o n s i s t i n g  o f  t h e  p a r e n t a l  v a r i e t i e s ,  DPL 15 
and S ea  I s l a n d  (SA 339) > and  th e  f i r s t  two g e n e r a t io n s  o f  th e  h y b r id ,  w ere 
grow n.
T hese p o p u la t io n s  w ere  t e s t e d ,  on an  in d i v i d u a l  p l a n t  b a s i s ,  f o r  f i b e r  
s t r e n g t h .  Two m ean su res  o f  F ib e r  s t r e n g th  w ere  u t i l i z e d  i n  th e  e v a lu a t io n  
o f  t h e  i n d i v i d u a l  p l a n t s .  One m easu re  was made w ith  th e  c lam ps o f  th e  
P r e s s l e y  S t r e n g th  T e s te r  s e t  t o g e th e r  w ith o u t a p p r e c ia b le  sp ace  betw een  
them  and  th e  o th e r  w ith  th e  clam ps s e p a r a te d  by 0 .1 2 5  in c h .  I n  t h i s  s tu d y ,  
th e  f i r s t  m easu re  w i l l  be d e s ig n a te d  P r e s s le y  in d e x , a  te rm  a l r e a d y  i n  com­
mon u s a g e , w h ile  th e  s e c o n d , f o r  c o n v e n ie n c e , w i l l  be d e s ig n a te d  0 .1 2 5  s t r e n g th  
in d e x .
The p a r e n t a l  and  th e  p o p u la t io n s  w ere grown on one row a lo n g  th e  
s id e  o f  th e  F^ p o p u la t io n .  The DPL 15 and  p o p u la t io n s  c o n s i s t e d  o f  20 
p l a n t s  e a c h , w h e rea s  th e  S e a  I s l a n d  p a r e n t a l  p o p u la t io n  c o n s i s t e d  o f  25 p l a n t s .
The Fg p o p u la t io n  o f  th e  c r o s s  o f  DHL 15 and Sea I s l a n d  (S A  339 ) ,  h e r e ­
a f t e r  r e f e r r e d  t o  a s  Sea I s l a n d ,  c o n s i s t e d  o f  1±06 p l a n t s .  O nly 373 p l a n t s  
w ere  in c lu d e d  i n  th e  g e n e t ic  s tu d y  b e ca u se  18 p l a n t s  d id  n o t  p ro d u c e  any 
c o t to n  a t  a l l ,  and an a d d i t i o n a l  15 p l a n t s  p ro d u c e d  i n s u f f i c i e n t  c o t to n  
from  w hich  t o  p r e p a r e  sam ples f o r  b r e a k in g .  The f a i l u r e  o f  85 o f  th e  p l a n t s  
to  p ro d u c e  s u f f i c i e n t  f i b e r  f o r  s t r e n g th  d e te r m in a t io n  was due i n  m ost c a s e s  
to  s t e r i l i t y ,  a  common c o n d i t io n  e n c o u n te re d  in  Fp and l a t e r  s e g r e g a t in g  
g e n e r a t io n s  o f  h y b r id s  b e tw een  0 . h ir s u tu m  and G. b a rb a d e n s e . The F^ popu­
l a t i o n  was f u l l y  f e r t i l e ,  a l l  p l a n t s  p ro d u c in g  an a d e q u a te  amount o f  f i b e r  
f o r  t e s t i n g ,  and  no e v id e n c e  o f  any ty p e  o f  s t e r i l i t y .
The p a r e n t s ,  1 ^  and  F^ p l a n t s  w ere h a r v e s te d  o v e r a  p e r io d  o f  s i x  w eeks,
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T h r e e  h a r v e s t s  w e r e  n e c e s s a r y  i n  o r d e r  t o  s e c u r e  s a m p l e s  fr o m  a s  m an y  
p l a n t s  a s  p o s s i b l e .  A t  t h e  t i m e  o f  t h e  f i r s t  p i c k i n g ,  a p p r o x i m a t e l y  2 0  
2 0  p e r  c e n t  o f  t h e  p l a n t s  h a d  e n o u g h  o p e n  b o l l s  t o  c o n s t i t u t e  an  a d e q u a t e  
s a m p l e .  A l l  p l a n t s  o f  t h e  EPL 1 5  p a r e n t  w e r e  s a m p le d  a t  t h i s  t i m e ,
An a d d i t i o n a l  J4O p e r  c e n t  o f  t h e  p l a n t s  m a t u r e d  e n o u g h  b o l l s  t o  c o n ­
s t i t u t e  a n  a d e q u a t e  s a m p le  i n  t h e  s e c o n d  h a r v e s t i n g  p e r i o d .  A t  t h i s  t i m e ,  
t h e  F-^ p o p u l a t i o n  w a s  s a m p l e d ,  w h e r e a s  t h e  S e a  I s l a n d  p a r e n t  p o p u l a t i o n  
r e q u i r e d  a  t h i r d  h a r v e s t i n g  i n  o r d e r  t o  s e c u r e  a d e q u a t e  s a m p l e s  f o r  e a c h  
p l a n t .
T h e  r e m a i n i n g  I4.O p e r  c e n t  o f  t h e  F g  p o p u l a t i o n  r e q u i r e d  a  t h i r d  p i c k ­
i n g  i n  o r d e r  t o  s e c u r e  a d e q u a t e  s e e d  c o t t o n  f o r  t e s t i n g  p u r p o s e s .  T h i s  
f i n a l  h a r v e s t  w a s  m a d e  a f t e r  t h e  f i r s t  k i l l i n g  f r o s t  a n d  m a y  p r o v i d e  t h e  
b a s i s  f o r  a  s m a l l  b i a s  i n  f i b e r  s t r e n g t h  d e t e r m i n a t i o n s  f o r  t h o s e  l a t e  m a­
t u r i n g  p l a n t s .
T h e  F^ p l a n t  p o p u l a t i o n  a r o s e  fr o m  s e l f e d  s e e d  o f  i n d i v i d u a l  F g  p l a n t s .  
P l a n t s  w e r e  t a k e n  a t  r a n d o m , a s  f a r  a s  a n y  p a r t i c u l a r  c h a r a c t e r  w a s  c o n c e r n ­
e d ,  t h e  o n l y  r e q u i r e m e n t  b e i n g  t h a t  t h e  F g  p l a n t  s e t  a  m in im u m  o f  i ].0  s e l f e d  
s e e d .  T h e r e  w e r e  o r i g i n a l l y  1 0 2  l i n e s ,  b u t  o n l y  8 0  l i n e s  p r o d u c e d  1 0  o r  
m o r e  m a t u r e  p l a n t s  f r o m  w h ic h  a d e q u a t e  s a m p l e s  c o u l d  b e  t a k e n  f o r  m e a s u r e ­
m e n t s  o f  f i b e r  s t r e n g t h .  T h e  f a i l u r e  o f  m a n y  l i n e s  t o  p r o d u c e  a  m in im u m  
o f  1 0  p l a n t s  w i t h  e n o u g h  c o t t o n  f o r  t e s t i n g  w a s  d u e  t o  p o o r  s e e d l i n g  s t a n d  
( g e r m i n a t i o n  a n d  e m e r g e n c e ) ,  w h ic h  m ay o r  m ay n o t  h a v e  b e e n  p a r t i a l l y  o f  a  
g e n e t i c  n a t u r e ,  a n d  p a r t i a l  s t e r i l i t y  o f  p l a n t s .  A s  a  w h o l e ,  a p p r o x i m a t e l y  
t h e  s a m e  a m o u n t o f  u n p r o d u c t i v i t y  w a s  o b s e r v e d  i n  b o t h  t h e  F ^  a n d  F ^  g e n e r a ­
t i o n s .
G row n a l o n g  w i t h ,  a n d  e q u i d i s t a n t  b e t w e e n  F ^  p r o g e n i e s ,  w e r e  p a i r e d  
p r o g e n y  r o w s  o f  t h e  p a r e n t a l  v a r i e t i e s .  T h e  p a r e n t a l  v a r i e t i e s  w e r e  s p a c e d  
i n  t h i s  m a n n e r  i n  a n  a t t e m p t  t o  s e c u r e  a  m o r e  r e l i a b l e  e s t i m a t e  o f  e n v i r o n -
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m en ta l v a r i a t i o n  f o r  th e  a r e a .  The p a r e n ta l  p o p u la t io n s  c o n s is te d  o f  167 
and 150 p la n t s  o f DPL l 5  and Sea I s l a n d ,  r e s p e c t iv e ly .
Two d a te s  o f  h a rv e s t  w ere -used f o r  th e  F^ p a r e n t s .  The tim e  la p s e  
betw een th e  co m p le tio n  o f th e  f i r s t  p ic k in g  and th e  i n i t i a t i o n  o f  th e  f i n a l  
h a r v e s t  was abou t th r e e  w eeks. The m a jo r i ty  o f th e  c o t to n  h a rv e s te d  from 
th e  F^ p ro g e n ie s  was in c lu d e d  i n  th e  f i r s t  p ic k in g . Both p a r e n ta l  v a r i e t i e s  
w ere h a rv e s te d  a t  th e  same tim e  in  th e  f i r s t  p ic k in g j  th u s ,  th o se  p la n t s  
r e q u ir in g  a d d i t io n a l  tim e to  m atu re  enough seed  c o tto n  to  c o n s t i t u t e  a  sam­
p le  w ere e i t h e r  v e ry  l a t e  i n  m a tu r i ty ,  y ie ld e d  v e ry  l i t t l e ,  o r  h ad  a  com­
b in a t io n  o f th e s e  two c h a r a c te r s .
In h e r i ta n c e  o f  F ib e r  S tre n g th  a s  M easured by P r e s s le y  In d ex
P re s s le y  in d e x  was d e te rm in ed  f o r  each  p la n t  o f  th e  p a r e n t ,  F^ and F^ 
p o p u la t io n s ,  and a ls o  f o r  a  b len d ed  b u lk  sample from th e  f i r s t  t e n  p la n ts  o f  
each  F^ l i n e .  The freq u e n cy  d i s t r i b u t i o n ,  mean, s ta n d a rd  d e v ia t io n ,  c o e f f i c i ­
e n t  o f  v a r ia t io n  and number ox p la n ts  i n  each o f  th e  p a r e n ta l ,  F^ and 
p o p u la tio n s  a re  shown in  T ab le  I .
The DEL 15 p a r e n t  p o p u la t io n  c o n s is te d  o f 20 p l a n t s .  The mean P re s s le y  
in d ex  was 7 . 08 , w ith  a  range from  6 .Op to  7 .5 6 , a  v a r i a t i o n  o f  1 .5 l  u n i t s .
The c o e f f i c i e n t  o f v a r i a t io n  was It..2^. One p la n t  o f th e  DPL 15 p a r e n t  may 
have been d is e a s e d , a s  th e  P r e s s le y  in d e x  o f t h i s  p la n t  was a t  l e a s t  0 .5 l  
u n i t s  lo w e r th a n  th e  rem ainder o f  th e  DPL 15 p a r e n t .  T h is  p la n t  was n o t 
d is c a rd e d  because a  com parison o f  o th e r  c h a r a c te r s  d id  n o t show th e  p l a n t  
to  be o f f  ty p e .
T w enty-four p la n t s  o f th e  Sea I s la n d  p a re n t  p o p u la tio n  were t e s t e d  f o r  
P r e s s le y  in d e x . The Sea I s la n d  p o p u la tio n  had  a  mean P re s s le y  in d e x  o f  9 . 89 , 
and a  range from  9.U1 to  IO .I4O u n i t s .  The c o e f f i c i e n t  o f  v a r i a t i o n  was 2 .85
TAEEDE I
Frequency d i s t r i b u t i o n  o f  f i b e r  s t r e n g th  (P re s s le y  in d ex ) f o r  
F f j  end p a re n t  p o p u la tio n s  o f  a  c ro s s  betw een DPL 15 and Sea I s la n d .
P o p u la tio n
Plumber o f  p l a n t s  in  fo llo w in g  s t r e n g th  c la s s e s
T o ta l Mean S ta n d a rd
D e v ia tio n
c .v .
Cfp
5 .8 6 .2 6 .6 7 .0 7.h 7 .8 8 .2 8 .6 9 .0 9 .k 9 .8 1 0 .2 1 0 .6
DPL 15 1 1 12 6 20 7 .08 0 .30 l|.2 ii
Sea
I s la n d 5 9 10 2k 9 .89 0.28 2.78
F1 li. ll* 2 20 7.78 0 .20 2 .57
F2 h 13 20 33 h i 57 6ii 59 hh 21 12 k k 373 8 .13 1 .0 5 12 .91
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o r 1 .1 $  l e s s  v a r i a t i o n  th a n  was fo u n d  in  th e  DPL 15 p a r e n t .  These low 
c o e f f i c i e n t s  o f v a r i a t i o n  su g g e s te d  t h a t  th e  p a re n ts  w ere  r e l a t i v e l y  
homozygous f o r  f i b e r  s t r e n g th .
Thus i n  l? 5 5 j when th e  F^ and Fg g e n e ra tio n s  w ere grown, th e  mean 
d i f f e r e n c e  betw een th e  p a r e n ts  was 2 .8 1  P r e s s le y  in d ex  u n i t s .  T h is  i s  
a  r e l a t i v e l y  la r g e  d i f f e r e n c e  in  re g a rd  to  f i b e r  s t r e n g th ,  w ith  no over­
la p p in g  o f p l a n t s  in  th e  two p a r e n ts  (T ab le  I ) .
The F-  ̂ p o p u la t io n  c o n s is te d  o f  20 p l a n t s ,  w hich ran g ed  in  P r e s s le y  
in d e x  from  7.1(.0 to  8 .1 1 , o r 0 .7 1  u n i t s .  The mean P r e s s le y  in d ex  o f th e  
F^ was 7 .78  and th e  s ta n d a rd  d e v ia t io n  was 0 .0 8 .  The c o e f f i c i e n t  of 
v a r i a t i o n  f o r  the. F^ mean was le v e r  th an  fo u n d  f o r  e i t h e r  p a r e n t .  T h is 
su g g e s ts  t h a t  th e  F-  ̂ p o p u la t io n  w as n o t s u b je c t  to  a s  much en v iro n m en ta l 
v a r i a t i o n  as  p la n t s  o f th e  p a r e n t s ,  a  c o n d it io n  f r e q u e n t ly  found i n  F^ 
p o p u la tio n s  w hich  show a s tro n g  d e g re e  o f h y b r id  v ig o r .  I t  i s  a p p a re n t 
t h a t  th e  F^ re sem b led  th e  low s t r e n g th  DPL 15 p a re n t  more c lo s e ly  th a n  
th e  Sea I s la n d  p a r e n t ,  a somewhat s u r p r is in g  r e l a t i o n s h ip  f o r  a q u a n t i t a ­
t i v e  c h a r a c te r .  T h is  r e l a t i o n s h ip  w i l l  be d is c u s s e d  i n  g r e a te r  d e t a i l  
l a t e r .
The Fg p o p u la t io n  o f 373 p la n t s  showed a  com plete , co n tin u o u s  ran g e  
from  5*78 to  10 ,65  u n i t s  o f P r e s s le y  in d e x . T h is ran g e  in c lu d e d  f o u r  
p l a n t s  in  th e  c la s s  below  th e  ra n g e  of th e  w eaker (DPL 15) p a re n t  and 
fo u r  p la n ts  i n  th e  c l a s s  im m ed ia te ly  a.bove th e  range o f  th e  s t ro n g e r  
(S ea  I s la n d )  p a r e n t .  I n  view  of th e  la rg e  d i f f e r e n c e  betw een th e  p a r e n ts  
i n  f i b e r  s t r e n g th  and th e  f a c t  t h a t  th e  p a re n ts  r e p r e s e n t  d i f f e r e n t  s p e c ie s ,  
th e  re c o v e ry  o f p la n t s  re sem b lin g  each  p a re n t  i n  an Fg p o p u la t io n  c o n s i s t ­
in g  o f few er th a n  I4.OO p la n t s  was s u r p r i s in g .  These r e c o v e r ie s  of p la n t s  ■ 
p h e n o ty p ic a l ly  w eaker th a n  and. s t r o n g e r  th a n  th e  r e s p e c t iv e  p a r e n ta l  e x -
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trem es su g g es ts  th e  p o s s i b i l i t y  o f t r a n s g r e s s iv e  s e g re g a tio n .
The Fg p o p u la tio n  was d i s t r i b u t e d  in  a  n e a r ly  sy m m etrica l, unim odal 
m anner. T h is d i s t r i b u t i o n  in d ic a te d  th a t  f i b e r  s t r e n g th ,  as m easured by 
P r e s s le y  in d ex , behaved as a q u a n t i t a t iv e  c h a ra c te r  i n  t h i s  i n t e r s p e c i f i c  
c r o s s .
The mean and modal c la s s  c e n te r  of th e  Fg p o p u la tio n  was 8 .2 0 . There 
w ere ibU p la n ts  hav in g  a P re s s le y  index  exceed ing  th e  modal c l a s s ,  and 
165 p la n t s  having a  P re s s le y  index  below t h a t  of th e  mean and modal c l a s s .  
The c o e f f i c i e n t  o f v a r i a t i o n  f o r  th e  F2 p o p u la tio n  was 12 ,9%} c o n s id e r ­
a b ly  h ig h e r  th a n  e i t h e r  p a re n t .  T h is h ig h  c o e f f i c i e n t  o f  v a r i a t i o n  f o r  
th e  Fg p o p u la tio n  was due to  b o th  g e n e tic  and en v iro n m en ta l v a r i a t i o n .
Dominance. The mean P r e s s le y  in d ic e s  f o r  th e  F^ and Fg p o p u la tio n s  
w ere 7 .78  and 8 .13  u n i t s ,  r e s p e c t iv e ly .  The a r i th m e tic  average o f  th e  
p a re n ts  was 8.i;8 u n i t s .  Thus, th e  F^ and Fg p o p u la tio n s  w ere 0 .7 0  and 
0.3!? P re s s le y  index  u n i t s ,  r e s p e c t iv e ly ,  low er th a n  th e  a r i th m e tic  average  
o f  th e  p a r e n ts ,  in d ic a t in g  p a r t i a l  dominance o f weak f i b e r .  W ith absence 
of dom inance, b o th  th e  mean o f th e  F^ and Fg shou ld  have been in te r m e d ia te .  
I n  f a c t ,  th e  p a r t i a l  dominance shown f o r  weak f i b e r  was v e ry  s tro n g  in  th e  
F-^, approach ing  com plete dom inance. T his marked deg ree  of p a r t i a l  dominance 
f o r  weak f i b e r  i s  u n u su a l fo r  a q u a n t i t a t iv e  c h a r a c te r .  G enetic  s tu d ie s  of 
f i b e r  s t r e n g th  in  c ro s se s  betw een v a r i e t i e s  o f Upland c o tto n  have shown 
e s s e n t i a l l y  absence o f  dom inance. The s tro n g  dominance f o r  low s t r e n g th  
o f f i b e r  i n  th e  F^ o f  th e  Upland X Sea I s la n d  h y b rid  i s  one of s e v e r a l  
u n u su a l f e a tu r e s  t h a t  were fo u n d  to  be c h a r a c t e r i s t i c  of t h i s  i n t e r s p e c i ­
f i c  h y b r id . A lthough s t r e n g th  o f f i b e r  behaved in  a  q u a n t i t a t iv e  manner 
i n  th e  i n t e r s p e c i f i c  h y b rid , th e  b eh av io r was no t t h a t  o f a  t y p i c a l  quan­
t i t a t i v e  c h a r a c te r .
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However, th e  Fg r e s u l t s  d id  n o t  i n d i c a t e  th e  s tro n g  d eg ree  of 
dom inance f o r  low s t r e n g th  fo u n d  i n  th e  F ^ . I n  f a c t ,  th e  F^ showed 
a p p ro x im a te ly  n o rm al d i s t r i b u t i o n ,  w i th  th e  mean o c c u r r in g  w i th in  th e  
modal c l a s s  and e s s e n t i a l l y  th e  same number o f  p la n t s  on e ac h  s id e  o f 
th e  mode. These r e s u l t s  a r e  c h a r a c t e r i s t i c  o f  s e g r e g a t io n  f o r  a  quan­
t i t a t i v e  c h a r a c te r  w ith  ab sen ce  o f dom inance, a lth o u g h  th e  mean o f th e  
Fg was somewhat low er th a n  th e  a r i th m e t ic  a v e rag e  o f th e  p a r e n t s .  T h is  
i n c o n s i s t e n t  b e h a v io r  i n  F-  ̂ and Fg s u g g e s ts  t h a t  m ajo r g e n e t ic  o r  c y to -  
l o g i c a l  d i f f e r e n c e s  e x i s t  be tw een  th e  two p a r e n t a l  s p e c ie s  and  t h a t  
th e s e  d i f f e r e n c e s  have a d i s tu r b in g  e f f e c t  on e x p re s s io n  o f s t r e n g th  i n  
th e  h y b r id  o f f s p r i n g .  Thus, r e s u l t s  com parab le  to  th o s e  r e p o r te d  in  
h y b r id s  betw een  U pland v a r i e t i e s  c an n o t be e x p e c te d  i n  t h i s  m a te r i a l .
N a tu re  o f Gene A c tio n . . The e x p e c te d  a r i th m e t ic  and  g e o m e tric  means 
o f th e  w ere 8.U8 and 8 .3 7  r e s p e c t i v e l y .  The e x p e c te d  a r i th m e t i c  and 
g e o m e tr ic  means o f  th e  F2 'were 8 .1 3  an d  8 .1 2 .  S in c e  b o th  e x p e c te d  a r i t h ­
m e tic  and g e o m e tric  means f o r  th e  F-^ w ere  c o n s id e ra b ly  in  e x c e s s  o f th e  
o b se rv ed  v a lu e  ( 7 .7 8 ) ,  an d  e x p e c te d  a r i th m e t ic  and g e o m e tric  means o f th e  
Fg w ere  e s s e n t i a l l y  i d e n t i c a l ,  i t  w as n o t  p o s s ib le  t o  e s t a b l i s h  th e  n a tu r e  
o f gene a c t i o n .
Number o f Genes In v o lv e d . The mean d i f f e r e n c e  betw een th e  p a r e n ts  
was 2 .8 1  P r e s s le y  in d e x  u n i t s .  Due to  i t s  q u a n t i t a t i v e  n a tu r e ,  i t  was 
im p o ss ib le  to  d e te rm in e  a c c u r a te ly  th e  number o f genes by  w h ich  th e  p a r e n ts  
d i f f e r e d  f o r  f i b e r  s t r e n g th .  However, th e  fo llo w in g  m ethods w ere em­
p lo y e d  i n  e s t im a t in g  th e  minimum number o f  g e n e s : ( l )  th e  C a s tle -W rig h t
fo rm u la , (2 )  th e  W rig h t fo rm u la , and  (3 )  th e  f re q u e n c y  o f  r e c o v e r  o f 
p a r e n t a l  g en o ty p es  i n  th e  F g .
(1 ) The C a s tle -W rig h t fo rm u la  f o r  e s t im a t io n  o f th e  minimum number
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o f genes in v o lv e d  gave an e s t im a te  o f  1 .7 j  o r one to  two p a i r s  o f  g e n e s .
T h is  e s t im a te  was p ro b a b ly  an  u n d e re s t im a tio n  of th e  gene num ber, as  a l l  
a ssu m p tio n s  o f  th e  fo rm u la  d id  n o t a p p ly . I n  c a se s  w here any o f  th e  
fo llo w in g  assu m p tio n s  do n o t  a p p ly , th e  fo rm u la  may g iv e  a  v a lu e  w hich  
may be s m a lle r  th a n  th e  t r u e  gene num ber. The a ssu m p tio n s  a r e :  (a )
a l l  genes a r e  e q u a l in  c o n t r ib u t io n ,  (b ) absence  o f dom inance, (c )  gene 
e f f e c t  i s  c u m u la tiv e , (d )  p a r e n ts  r e p r e s e n t  ex trem es f o r  th e  c h a r a c t e r s .
(2 )  The W righ t fo rm u la  f o r  e s t im a t io n  of minimum number o f  genes 
by  w h ich  th e  p a r e n ts  d i f f e r e d  gave a  v a lu e  o f  1 .1 ,  in d ic a t in g  t h a t  th e  
p a r e n ts  d i f f e r e d  by a t  l e a s t  one to  two p a i r s  of g e n e s . However, th e  
W righ t fo rm u la  a l s o  le a d s  t o  an  u n d e re s t im a tio n  o f gene number I f  th e  
fo llo w in g  assu m p tio n s  a re  n o t  m et; ( a )  no l in k a g e  betw een p e r t i n e n t  
g e n e s , (b )  one p a r e n t  s u p p l ie s  o n ly  p lu s  f a c t o r s  and th e  o th e r  on ly  
minus f a c t o r s  among th o s e  i n  w hich  th e y  d i f f e r ,  ( c )  a l l  genes a re  e q u a l­
l y  im p o r ta n t, (d )  th e  deg ree  o f dom inance f o r  a l l  p lu s  f a c t o r s  i s  th e  
sam e, ( e )  no i n t e r a c t i o n  e x i s t s  betw een  p e r t i n e n t  n o n - a l l e l i c  g e n e s .
Thus, b o th  th e  C a s tle -W rig h t and  th e  W righ t fo rm u lae  p ro b a b ly  d id  1 
n o t  p ro v id e  a c c u ra te  e s t im a t io n s  o f th e  minimum gene number by w hich  th e  
p a r e n ts  d i f f e r e d  in  t h i s  Fg p o p u la t io n .  I t  i s  p ro b a b le  t h a t  th e  p a r e n ts  
d i f f e r e d  by a c o n s id e ra b ly  l a r g e r  number o f genes th a n  e s t im a te d  t y  th e  
fo rm u la e .
(3 )  F requency  o f re c o v e ry  of p a r e n t a l  g en o ty p es  in  th e  Fg p o p u la t io n  
sh o u ld  p ro v id e  an i n d i c a t io n  as to  th e  number o f genes in v o lv e d . As p o in te d  
o u t e a r l i e r  i n  th e  Fg p o p u la tio n , o f on ly  373 p la n t s  a  l a r g e  number resem ­
b le d  each  o f th e  p a re n ts  p h e n o ty p ic a l ly  (T ab le  I ) .  I n  f a c t ,  10 o f  th e
Fg p la n t s  vj-ere as s tro n g  a s  th e  mean of th e  s t ro n g  f ib e r e d  Sea I s la n d  
p a r e n t  and a l a r g e r  number w ere  as w eak as th e  mean o f DPL l £ .  T h is
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s u g g e s ts  t h a t  Fg p la n t s  w i th  th e  genotype o f each  p a re n t  may have been  
re c o v e re d  in  a  p o p u la t io n  o f 373 p l a n t s ,  w hich  w ould mean t h a t  o n ly  a  
few p a i r s  o f genes governed  th e  d i f f e r e n c e  betw een th e  p a r e n ts  i n  P r e s s le y  
in d e x . However, in  view  of th e  la r g e  p a r e n ta l  d i f f e r e n c e  and th e  f a c t  
t h a t  th e  p a re n ts  r e p re s e n te d  d i f f e r e n t  s p e c ie s ,  t h i s  c o n c lu s io n  a p p ea rs  
to  be q u e s t io n a b le ,
A more r e l i a b l e  in d ic a t io n  o f w h e th er any p la n t s  g e n e t i c a l ly  i d e n t i ­
c a l  to  t h e .p a r e n t s  w ere o b ta in e d  in  Fg i s  p ro v id e d  by p ro g en y  t e s t s  o f 
th e s e  p la n ts  i n  F ^ . P r e s s le y  in d ex  d e te rm in a tio n s  on b le n d e d  te n  p la n t  
b u lk  sam ples from  each  o f 80 F^ l i n e s  and th e  p a re n ts  a re  g iv e n  in  T able 
I I ,  a lo n g  w ith  s t r e n g th  v a lu e s  of Fg p l a n t s  from  w hich  th e  l i n e s  w ere de­
r iv e d  f o r  com parison .
As shown i n  T ab le  I I ,  18 o f th e s e  Fg p la n t s  p roduced  l i n e s  w i th in  
th e  ran g e  o f th e  sev en  p lo t s  o f DPL 15 and 10 of th e  l i n e s  had means a s  
low a s  th e  a v e rag e  of DPL 1$ . I n  a d d i t io n ,  11 o th e r  F^ l i n e s  w hich w ere 
d e r iv e d  from  F2 p l a n t s  above DPL 1? i n  s t r e n g th  b u t  had means s im i la r  to  
DPL 13 in  1936. However, b ecause  of th e  p a r t i a l  dominance f o r  low f i b e r  
s t r e n g th ,  th e  c o r r e c t  i n t e r p r e t a t i o n  o f th e s e  r e s u l t s  i s  u n c e r ta in .
There w ere s ix  Fg p l a n t s ,  w i th in  th e  range o f th e  Sea I s la n d  p a r e n t ,
w h ich  w ere c a r r i e d  i n to  th e  F^ g e n e ra t io n  as p ro g e n ie s . T hree o f . th e s e
s ix  p la n t s  gave r i s e  to  p ro g e n ie s  as s t ro n g  as  th e  range o f th e  Sea I s la n d  
p a r e n t a l  rows and  th re e  w ere as  s tro n g  as th e  mean of Sea I s l a n d .  An
a d d i t io n a l  s i x  l i n e s  from  F  ̂ p la n t s  w ith  low er s t r e n g th  p ro v ed  to  have
means w i th in  th e  ran g e  o f th e  p l o t s  o f Sea I s l a n d .  T his su g g e s ts  t h a t  
s e v e r a l  Fg p la n t s  may have been  g e n e t i c a l ly  s im i la r  to  Sea I s la n d .
D e sp ite  t h i s  s tro n g  ev id en ce  t h a t  Fg p la n ts  i d e n t i c a l  t o  b o th  p a r e n ts  
i n  g e n e t ic  makeup w ere o b ta in e d  i n  a  r e l a t i v e l y  sm a ll p o p u la t io n ,  i t  i s
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T able  I I
P r e s s le y  in d e x  v a lu e s  
f o r
DPL 1 $ ,  Sea I s la n d ,  Fo l i n e s  and Fg p la n t s  
w hich gave r i s e  to  th e  F^ l i n e s .
Progeny F^ ?2 P la n t






65 7 .2 1
h i  7.31
13 7.51
I  7.13 7.08
c .v .  3.535 U.2h%









O .V . 3.h6% 2.785
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T able  I I  ( c o n t ' d . )
P r o g e n y  P\j F g  P l a n t
N u m b er V a lu e  V a lu e
61* 6 .6 2 5 .9 7
112 6 .6  7 6 .9 0
95 6 .9 2 7 .17
23 6 .9 3 7.1*8
56 7 .0 0 6.31*
15 7 .0 1 7 .22
16 7 .0 7 6 .82
86 7 .0 7 7 .07
106 7 .0 7 7 .21
6 7 .0  9 7 .2 0
115 7 .12 8.31*
100 7.1U 7 .0 8
25 7 .1 5 7.1*2
68 7 .1 5 6 .92
111* 7 .17 7 .8 5
91 7 .2 0 6.91*
58 7 .2 0 7.32
62 7 .22 7.71*
85 7 .2 3 7 .1 6
90 7 .2 5 7 .3 6
1*8 7 .2 9 7.1*3
83 7 .3 1 7 .9 6
3h
T able  I I  ( c o n t * d . )
P r o g e n y  F o  F ?  P l a n t
N u m b er  V a lu e  V a lu e
l+o 7.33 7.71
32 7 .33 7.33
39 7 .Ul 8.78
33 l . k k 8.23
33 7.h3 7.63
61 7.U7 7.68
96 7 .k9 7 .96




72 7.63 7 .33
92 7 .6k 7.82





82 7.8  3 8.02
73 7.8h 8.1+8
8k 7 .8  3 7.8 9
h3 7.86 8.3!?
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Table I I  ( co n t» d . )
P r o g e n y  F^ F g  P l a n t
N um ber V a lu e  V a lu e
73 7 .87 8.27
113 7 .9 0 8.03
5 7.95 7.81
31 7.97 8 .76
7 7.98 7 .55
ih 7 .99 8 .66
hi 8 .0 5 8.67
69 8 .1 0 8.33
k9 8.12 8.1*8
60 8.13 8.38
18 e . i u 8.1)2
36 8 .1 5 8.71
76 8 .1 5 8.66
67 0.18 8.15
99 8.23 9.53
57 8.27 8 .5 ?
105 8.31 8.37
Ui 8 .32 8,23
71 8.3U 8.82
lol* ■ 8.39 8.21
77 8.1*5 10 .33
38 8*5U 9.25
T ab le  XI ( c o n t ' d . )
P r o g e n y  F o  F g
N u m b er  V a lu e  V a lu e
5o 8 .6 2 8.85
10 8 .6 3 7 .8 8
55 8.67 9.15
53 8 .7 8 8 .7 1
56 8 .8 2 9 .0 1
Bl 8.87 8.75
2 8 .9 6 8.70
n o 9 .0 0 9.87





3 9 .6 2 1 0 .2 2
XTJ\. 7 .8 6 8.15
c .v . 9.525 10.925
d i f f i c u l t  t o  a c c e p t th e  c o n c lu s io n  t h a t  th e  p a re n ts  d i f f e r e d  in  on ly  a  
few genes f o r  f i b e r  s t r e n g th .
E s tim a te s  o f th e  number o f  genes in v o lv e d  in  th e  in h e r i t a n c e  o f 
f i b e r  s t r e n g th  in  i n t e r v a r i e t a l  h y b rid s  o f  Upland c o tto n  have been  r e ­
p o r te d  by  S t a f f o r d ^ ^  and S e l f  and H e n d e r s o n I n  th e s e  r e p o r ts  
gene number e s t im a te s  have ra n g e d  from  th r e e  to  f i v e .  I t  woxild be s u r ­
p r i s in g  t o  f in d  t h a t  th e  two d i s t i n c t  s p e c ie s  do n o t d i f f e r  by any more
genes th a n  do some v a r i e t i e s  o f Upland c o t to n .
I t  i s  p ro b a b le  t h a t  th e  l i n e s  w hich  re sem b led  th e  p a re n ts
p h e n o ty p ic a l ly  w ere n o t a c tu a l  r e c o v e r ie s  of th e  p a re n t  g e n o ty p e s . How­
e v e r , th e  o ccu rren ce  of s e v e r a l  F^ l i n e s  w ith  e x c e p t io n a l ly  h ig h  s t r e n g th  
among th e  80 l i n e s  i s  ve ry  I n t e r e s t i n g  from  th e  v ie w p o in t of u s in g  t h i s  
hybrid, i n  a  c o tto n  b re e d in g  program  in te n d e d  to  combine th e  h ig h  f i b e r  
s t r e n g th  o f Sea I s la n d  w ith  d e s i r a b le  agronom ic c h a r a c te r s  o f  DPL 15*
The r e s u l t s  even su g g e s t th e  p o s s i b i l i t y  of t ra n s g re -s s iv e  s e g re ­
g a t io n  fo r  P r e s s le y  index  i n  th e  h y b r id . Four F2 p la n t s  w ere low er in  
s t r e n g th  th a n  any p la n t  o f th e  DPL 15 p a r e n t  in  1955 and fo u r  p la n t s  yrere 
h ig h e r  th a n  any p la n t  of Sea I s la n d  (T ab le  I ) .  One o f th e  Fg p la n t s  w xth  
s t r e n g th  below  th e  range  o f DPL 15 was progeny t e s t e d  in  The r e s u l t s
a re  shown as l i n e  number 6I4. i n  T ab le  I I .  I t  w i l l  be n o ted  t h a t  th e  mean 
o f t h i s  l i n e  was c o n s id e ra b ly  below th e  av erage  s t r e n g th  o f th e  DPL 15 
p la n t s  grown t h a t  y e a r  and ’was c o n s id e ra b ly  below th e  av erag e  s t r e n g th  of 
any p l o t  o f th e  DPL 15 p a r e n t .  A lso , a  second F^ l i n e ,  number 112 i n  th e  
t a b l e ,  had a  mean s t r e n g th  below  t h a t  o f any p lo t  o f  DPL l5»
One F2 p l a n t  w ith  s t r e n g th  above th e  range o f Sea I s la n d  was p rogeny  
t e s t e d  i n  F^ ( s e e  l i n e  number 77, T able I I )« However, t h i s  l i n e  had a  
mean o f o n ly  8 .[i5 , w e l l  below  th e  w eak est p lo t  o f S e a  I s l a n d  and in d ic a t in g
t h a t  t h i s  p la n t  was n o t a tra n sg re sa iv e  segregate  fo r  h igher s tre n g th  
than  Sea I s la n d . In  f a c t ,  none of th e  F^ l in e s  appeared to  have s tro n g er 
f ib e r  th an  Sea Island*
There i s  a  d i s t in c t  p o s s ib i l i ty  th a t  th e  recovery  of l in e s  lower 
in  s tre n g th  th an  EPL 15 was due to  th e  occurrence of p h y s io lo g ic a lly  un­
balanced genotypes in  F£, r e s u l t in g  from abnormal seg reg a tio n  in  th e  
in te r s p e c i f ic  h y b rid . The occurrence of p a r t i a l l y  s t e r i l e  p la n ts  in  Fg 
and i s  evidence th a t  such abnormal seg rega tes were p re s e n t .
H e r i ta b i l i ty  and th e  E ffec tiv en ess  of S e le c tio n . In  a breeding  p ro ­
gram, th e  breeder i s  in te r e s te d  in  e s ta b lis h in g  v a r ie t ie s  which rep re sen t 
improvement in  q u a n tita tiv e  and q u a li ta t iv e  economic c h a ra c te rs . N either 
q u a n tity  nor q u a li ty  can be s a c r if ic e d  in  a  su ccessfu l new v a r ie ty .  How­
ev er, s e le c tio n  fo r  a c h a ra c te r  on an in d iv id u a l p la n t b a s is  in  th e  e a r ly  
seg reg a tin g  genera tions may o r may no t be r e l i a b le ,  depending upon th e  
in flu en ce  o f environm ent. T herefore th e  b reeder needs to  know the  approxi­
mate degree o f r e l i a b i l i t y  of s e le c tio n  fo r  a  c h a ra c te r , p a r t ic u la r ly  in  
th e  e a r ly  seg rega ting  generations where maximum, genetic  v a r i a b i l i ty  occu rs. 
H e r i ta b i l i ty  i s  th e  p ro p o rtio n  o f g e n e tic  v a r ia tio n  in  a popu la tion  in  
r e la t io n  to  th e  t o t a l  v a r ia t io n .  The h igher th e  h e r i t a b i l i t y  v a lu e , th e  
g re a te r  i s  th e  chance o f th e  breeder to  e f fe c t iv e ly  s e le c t  fo r  th e  cha­
r a c te r  on an in d iv id u a l p la n t  b a s is .
The h e r i t a b i l i t y  va lue from F^ d a ta  fo r f ib e r  s tre n g th , as measured 
by P re s s le y  index , was 90.3 p e r  c e n t. This suggests th a t  90 per cen t of 
th e  v a r ia t io n  occu rring  among p la n ts  in  th e  Fg was genetic  in  n a tu re . In  
an i n te r v a r i e t a l  hybrid in  G* hirsutum  of Half and Half X W ilds, S ta ffo rd  
rep o rted  a  h e r i t a b i l i t y  value of and s ta te d  t h a t  t h i s  value was pro­
bab ly  h igher th an  i t  should have been. Thus, th e  h e r i t a b i l i t y  value from 
th e  Fg data  in  th e  p re sen t c ro ss  was unusually  h ig h .
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The probable reason fo r  ob tain ing  the  h igher values when c a lc u la tin g  
h e r i t a b i l i ty  i n  th e  Fg of t h i s  in te r s p e c if ic  hybrid  was due to  in te ra c t io n  
of environment and genotype. In  a  wide c ro ss , such as DFL15 X Sea Is la n d , 
th e re  was no reason  to  be lieve  th a t  a l l  Fg genotypes were a ffe c te d  th e  
same by environment as th e  average o f the  p a re n ts . Yet th e  assumption 
th a t  th e  in fluence  of environment on the  Fg population  was no g re a te r  
than on the  p a ren ts  i s  b asic  to  the  a p p lica tio n  of the  form ula. I f  t h i s  
basic  assumption i s  no t m et, th e re  w i l l  be a tendency to  overestim ate 
h e r i t a b i l i ty .  However, due to  th e  obvious p h y sio lo g ica l unbalance and 
low p ro d u c tiv ity  o f numerous Fg p la n ts ,  i t  i s  probable th a t  th e  Fg popu­
la t io n  was more su b jec t to  environm ental v a r ia tio n  than th e  p a re n ts .
Under th ese  cond itions, th e  h e r i t a b i l i t y  value fo r  the Fg population  
would probably be unusually  h igh . At the  p resen t tim e, th e re  i s  no s a t i s ­
fac to ry  method of estim ating  genotypic-environm ental in te ra c tio n  in  popu­
la t io n s  handled in  the conventional manner as t h i s  population  was handled.
As another and more e ffe c tiv e  means of estim ating  h e r i t a b i l i t y ,  P re s s ­
le y  index determ inations from a 10 p la n t  bulk sample from each l in e  were 
compared with va lues of F^ p lan ts  g iv ing  r is e  to  these  F^ l in e s  (F igure 1 
and Table n ) .  The c o e ff ic ie n t of c o rre la tio n  fo r  F^ bu lk  sample means w ith 
Fg p la n t  values was 0 .32 . This c o e ff ic ie n t was highly  s ig n i f ic a n t .  The 
reg ress io n  c o e ff ic ie n t o f F^ l in e  means with Fg p lan t va lues was 0 .6 9 .
Thus, by th is  method h e r i t a b i l i ty  was estim ated to  be 69$. These h e r i ­
t a b i l i t y  values in d ic a te  th a t  approxim ately 70 to  SO per cen t of th e  
v a r ia tio n  occurring  in  th e  Fg popu lation  was genetic  in  n a tu re . Both 
estim ates gave r e la t iv e ly  high values fo r  a  q u a n tita tiv e  c h a rac te r .
The re la t iv e  e ffec tiv en ess  of s e le c tio n  based on th e  a b i l i ty  o f ap­
p a re n tly  superio r Fg p la n ts  to  produce superio r F^ progenies i s  perhaps 
the  most r e l ia b le  method of estim ating  the  degree of success the  b reeder
Uo
Figure 1 .  Scatter diagram of P ressley  Index fo r  80 F3  built l in e  means 















In h e r i ta n c e  o f F ib e r  S tre n g th  (0 .125  in c h  S tr e n g th  Index)
F ib e r  s t r e n g th ,  as  m easured w ith  th e  0 .125 in c h  sp a c e r , was d e te r ­
mined f o r  each  p la n t  o f t h e 'p a r e n t ,  F-^, T?2 , and F^ p o p u la t io n s .  There 
i s  ev id en ce  t h a t  t e n s i l e  s t r e n g th  of f i b e r  m easured in  t h i s  manner p ro ­
v id e s  more v a lu a b le  in fo rm a tio n  th an  P r e s s le y  in d e x , in  w hich s t r e n g th  
i s  de term in ed  w ith o u t space  betw een th e  clam ps. T ab le  I I I  shows th e  
freq u en cy  d i s t r i b u t i o n  and c a lc u la te d  v a lu e s  fo r  th e  p a re n t ,  F-  ̂ anc* ^2 
p o p u la t io n s .  F ib e r  from  th e  same p re p a re d  sam ples u sed  in  P re s s le y  in ­
dex d e te rm in a tio n s  (p re s e n te d  e a r l i e r  in  T ab le  I )  was used  f o r  0 .125  in c h  
s t r e n g th  index  e v a lu a t io n s .
The mean s t r e n g th  In d ex , u s in g  th e  0 .1 2 5  in c h  sp ace r betw een th e  
clam ps of th e  P re s s le y  s t r e n g th  t e s t e r ,  f o r  th e  DPL 15 p a re n t  ’was 3.H6 
pounds p e r m illig ra m  o f f i b e r s  c u t to  th e  s ta n d a rd  le n g th  o f 0.589  in c h e s .  
F ib e r  s t r e n g th  v a lu e s  f o r  t h i s  p a re n t ran g ed  from  3 .06  to  3 .7 8 . T his r e ­
p re s e n ts  a range  of 0 .7 2  u n i t s .  The s ta n d a rd  d e v ia t io n  and c o e f f i c i e n t  
o f v a r i a t i o n  o f the  DPL 15 p a re n t  were 0 .1 8  and 5.2/?, r e s p e c t iv e ly .
The Sea I s la n d  p a r e n ta l  p o p u la tio n  had  a mean o f 5*73. The range 
in  t h i s  p a re n t  was from  5 .38  to  6 .II4, o r 0 .76  u n i t s .  The s ta n d a rd  de­
v i a t i o n  of t h i s  p a re n t  was 0 .19  and th e  c o e f f i c i e n t  of v a r i a t io n  was 3 . 1±$.
These p a r e n ta l  v a lu e s  f o r  th e  c o e f f i c i e n t  of v a r i a t i o n  p a r a l l e l  c lo s e ­
ly  th o se  p re v io u s ly  r e p o r te d  f o r  P re s s le y  in d ex . C o e f f ic ie n t  ox v a r i a t i o n  
v a lu e s  o f t h i s  low m agnitude su g g es t t h a t  th e  p a re n ts  were r e l a t i v e l y  
homozygous f o r  f i b e r  s t r e n g th  and th a t  th e  e f f e c t  o f environm ent on f i b e r  
s t r e n g th  among p la n ts  in  th e s e  p a r e n ta l  p o p u la tio n s  was r e l a t i v e l y  low .
The mean d if f e r e n c e  betw een th e  p a re n ts  was 2 .27 pounds p e r  m illig ra m .
The F^ p o p u la tio n  ranged  from  U.33 to  I1.63 u n i t s  of 0 .125  In ch
would experience in  p la n t  s e le c tio n  work and consequently o f h e r i t a b i l i t y .  
For th e  80 Fg p la n ts  c a r r ie d  in to  F^, i f  only those high s tre n g th  F2 
p la n ts  w ith  a P re s s le y  index o f 8 .70  or above had been se le c te d , 53 Per 
cent would have produced F^ l in e s  w ith a  mean P re s s le y  index o f 8.70 or 
above. On th e  o th e r  hand, only 11$  o f  th e  e n t i r e  80 F^ l in e s  had means 
of 8 .70  o r above s in ce  th e  80 F2 p la n ts  were chosen a t  random fo r  progeny 
t e s t in g  i n  T y  T his f ig u re  o f 11$  re p re se n ts  th e  percentage o f high 
s tre n g th  l in e s  which would be ob tained  in  F^ w ithout se le c tio n  fo r  f ib e r  
s tre n g th  in  F2 . The d iffe ren c e  between 11$  o f  high s tre n g th  F^ l in e s  
w ithout s e le c tio n  and 53% obtained fo llow ing  s e le c tio n  in  F2 i s  an in d i ­
c a tio n  of how e f fe c t iv e  se le c tio n  in  F2 would have been . This rep re se n ts  
a  marked in crease  in  th e  percentage o f su p e rio r F^ l in e s  and i t  can be 
concluded th a t  s e le c tio n  in  F2 fo r  h igh  f ib e r  s tre n g th  would have been 
h igh ly  valuab le  in  i s o la t in g  su p e rio r F^ l in e s .
Values f a r  h e r i t a b i l i t y  and e stim ates  of th e  e ffe c tiv e n e ss  of se le c ­
t io n  in d ic a te  t h a t  i t  would be both fe a s ib le  and d e s ira b le  to  p ra c tic e  
s e le c tio n  fo r  f ib e r  s tre n g th  in  th e  e a r ly  seg rega ting  genera tions of th i s  
sp ec ies  c ro s s .
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s t r e n g th  in d e x , or a  ran g e  o f 0 .3 0 . The F^ mean was lui-1-9. The s ta n d a rd  
d e v ia t io n  o f  t h i s  p o p u la t io n  was 0 .08  and th e  c o e f f i c i e n t  o f  v a r i a t i o n  
was on ly  1 .8 $ .  T h is a p p re c ia b ly  low er c o e f f i c i e n t  o f v a r i a t i o n  i n  F-j th a n  
found  f o r  e i t h e r  of th e  p a re n ts  i n d ic a te s  t h a t  th e  F-  ̂ p l a n t s  w ere n o t sub­
j e c t  to  a s  much e n v iro n m en ta l v a r i a t i o n  a s  p la n t s  o f each  p a r e n t .
The F£ p o p u la t io n  o f 373 p l a n t s  had a mean of U.J>8 and ran g ed  from  
3 .3 6  to  6 .2 1 , o r 2 . 85! u n i t s  o f 0 .125  in c h  s t r e n g th  in d e x . There w ere no 
F 2 p l a n t s  i n  th e  6 .1  c l a s s ,  how ever, th e  p la n t  i n  th e  6 .3  c la s s  had a  
v a lu e  of 6 .2 1  w hich  j u s t  b a r e ly  p la c e d  i t  i n  th e  h ig h e r  c l a s s .  O th e rw ise , 
th e  ran g e  of th e  Fg p o p u la t io n  was c o n tin u o u s . The s ta n d a rd  d e v ia t io n  was 
0 .6 5  and th e  c o e f f i c i e n t  of v a r i a t i o n  was 11**2$. W ith th e  e x c e p tio n  o f 
one p l a n t ,  i n  th e  6 .3  c l a s s ,  a l l  F2 p l a n t s  w ere w i th in  th e  ran g e  of th e  
p l a n t s  o f th e  p a r e n t s .  Hccwever, s e v e r a l  Fg p la n t s  w ere a s  weak a s  th e  
mean o f DPL 15 or a s  s tro n g „ a s  th e  mean o f Sea I s l a n d .
The freq u e n cy  d i s t r i b u t i o n  d a ta  shown in  T able  I I I  show a n e a r ly  
sy m m etrica l unim odal curve i n  th e  Fg i n  w hich th e  mean o c c u rre d  i n  th e  
modal c l a s s .  The F 2 p o p u la t io n  mean approached  c lo s e ly  th e  a r i th m e t ic  
av erag e  of th e  p a r e n t s . These d a ta  in d ic a te  t h a t  f i b e r  s t r e n g th ,  on th e  
b a s i s  o f 0 .1 2 5  in ch  s t r e n g th  in d ex  d e te r m in a t io n s ,  in  t h i s  i n t e r s p e c i f i c  
c ro s s  behaved as a  t y p i c a l  q u a n t i t a t i v e  c h a r a c te r  and showed a  r e l a t i v e  
ab sen ce  o f dom inance.
Dom inance. Means o f th e  F ^  and F 2 g e n e ra t io n s  w ere e s s e n t i a l l y  i -  
d e n t i c a l  and a g re ed  c lo s e ly  w i th  th e  a r i th m e t ic  av erag e  o f th e  p a r e n t s .  
Thus, th e  d a ta  from  F^ and Fg in d ic a te d  absence  o f dom inance, a c h a ra c ­
t e r i s t i c  o f t y p i c a l  q u a n t i t a t i v e  t r a i t s  in  i n t e r v a r i e t a l  h y b r id s .
N atu re  o f gene a c t i o n . The e x p ec te d  a r i th m e t ic  and g eo m etric  means 
of th e  F^ w ere I4. 6O and h.k$  u n i t s  r e s p e c t iv e ly .  The e x p ec te d  a r i th m e t ic
TArihE i l l
Frequency d i s t r ib u t io n  o f f i b e r  s t re n g th  (0.125 s t r e n g th )  fo r  
F p  Fp, and p a re n t p o p u la tio n s  o f a c ro ss  between DPL 15 and Sea Is la n d
P o p u la tio n
Number o f p la n ts  in  fo llo w in g  s tre n g th  c la s se s
T o ta l '.'ear. S ta n d a rd , 
D ev iation
V
3.1 3.3 3.? 3.7 3.9 lt.1 U.3 ii.5 h.7 1.9 5.1 5.3 5.5 5.7 5.9 6 .1 6.3
DPL 15 1 9 5 5
20 3 -1(6 0.18 5.21
Sea
Island 0 5 9 5 3 2It 5.73 0.19 3.38
*1 3 15 2 20 lt.lt9 0.08 1.78
F2 2 6 20
22 35 51i 57 5h Itl 39 20 11 It It 1 373 It.58 0.65 lit.19
and  g eo m etric  means o f th e  F2 were U .55 and The com parison  o f
o b serv ed  F-j_ mean o f I4 .I4.9 and th e  e x p e c te d  a r i th m e t ic  and g eo m etric  means 
su g g e s te d  th e  p o s s i b i l i t y  t h a t  th e  gene a c t io n  was g e o m e tr ic . However, 
when ob serv ed  F^ and F 2 d a ta  w ere b o th  compared w i th  e x p e c te d  v a lu e s ,  i t  
was n o t p o s s ib le  to  d e te rm in e  th e  e x a c t  n a tu re  o f  gene a c t i o n  because  of 
th e  sm a ll d i f f e r e n c e  betw een th e  e x p e c te d  v a lu e s  i n  th e  F g .
Humber o f  genes in v o lv e d . The mean d i f f e r e n c e  betw een th e  p a r e n ts  
was 2 .27  u n i t s  0 .1 2 9  in c h  s t r e n g th  in d e x . Due t o  th e  q u a n t i t a t iv e  n a tu r e  
o f  f i b e r  s t r e n g th ,  i t  was d i f f i c u l t  t o  e s t im a te  a c c u r a te ly  th e  number o f 
genes by w hich  th e  p a r e n ts  d i f f e r e d  f o r  f i b e r  s t r e n g th .  E s tim a te s  o f th e  
number o f genes in v o lv e d  w ere made i n  th e  fo llo w in g  m anner: (1 ) The
C a s t le  -Or i  g h t  fo rm u la , (2 ) The v '/ r ig h t  fo rm u la , (3 )  The freq u e n cy  o f r e ­
co v ery  o f p a r e n t a l  pheno types in  th e  Fg p o p u la t io n .  Those e s t im a te s  a r e  
d is c u s s e d  s e p a r a te ly  i n  th e  o rd e r  l i s t e d .
(1 ) The C a s tle -W rig h t fo rm u la  gave an e s t im a te  of 2 .5 9 , or 2 to  3 
p a i r s  of g e n e s . L im ita t io n s  o f  th e  C a s tle  W righ t fo rm u la  w ere  d is c u s s e d  
p re v io u s ly  i n  c o n s id e r a t io n  o f e s t im a te d  gene number f o r  f i b e r  s t r e n g th  
u s in g  P r e s s le y  in d ex  a s  a  m easure o f f i b e r  s t r e n g t h .  T h is fo rm u la  p r o ­
b a b ly  p ro v id e d  an u n d e re s t im a tio n  o f th e  number o f  genes in v o lv e d ,
(2 )  The W righ t fo rm u la  f o r  e s t im a t io n  o f minimum gene number gave 
an  e s t im a te  o f  O.I16 g e n es , o r one p a i r .  I t  ap p ea re d  t h a t  th e  a ssu m p tio n s  
o f th e  W righ t fo rm u la  w ere n o t  v a l i d ,  i . e .  the  m a te r ia l  d id  n o t meet some 
o f  th e s e  a ssu m p tio n s , th e r e f o r e  th e  fo rm u la  gave an  u n d e re s tim a tio n  of 
gene num ber.
(3 )  F requency  of re c o v e ry  of p a r e n t a l  g en o ty p es  in  Fg i s  perhaps 
th e  m ost r e l i a b l e  e s t im a te  o f th e  minimum number o f  genes in v o lv e d , a l ­
th o u g h  i t  was n o t p o s s ib le  to  d e te rm in e  from  th e  r e s u l t s  w hether any
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p l a n t s  g e n e t i c a l l y  l i k e  t h e  p a r e n t s  w e r e  o b t a i n e d  i n  t h e  p o p u l a t i o n  o f  
373 p l a n t s ,  t h e r e  w a s  a  s t r o n g  p o s s i b i l i t y  t h a t  t h i s  m ay h a v e  o c c u r r e d .
A s  sh o w n  i n  T a b l e  I I I ,  2 8  IP 2 p l a n t s  w e r e  w i t h i n  t h e  r a n g e  o f  DPL 15>, 
w i t h  2 o f  t h e s e  b e i n g  a s  lo w  a s  t h e  m ea n  o f  t h a t  p a r e n t .  A t  t h e  o t h e r  
e x t r e m e ,  liO F g  p l a n t s  w e r e  w i t h i n  t h e  r a n g e  o f  S e a  I s l a n d ,  w i t h  6  e q u a l  
t o  o r  e x c e e d i n g  t h e  m e a n  o f  t h a t  p a r e n t .  T h e s e  r e s u l t s  s u g g e s t  t h a t  t h e  
n u m b er  o f  g e n e s  i n v o l v e d  w a s  r e l a t i v e l y  s m a l l .
T h i s  e s t i m a t e  o f  g e n e  n u m b er  a l s o  a g r e e d  c l o s e l y  t o  t h a t  r e p o r t e d  
(* 1b y  S t a f f o r d  i n  t h e  i n t e r v a r i e t a l  c r o s s  o f  I T i ld s  X H a l f  a n d  H a l f ,  a n d  
S e l f  a n d  H e n d e r s o n ^ - ^  i n  t h e  c r o s s  b e t w e e n  AHA 5 0  a n d  H a l f  a n d  H a l f .  
H o w e v e r ,  i t  i s  p r o b a b l e  t h a t  t h e  n u m b er  o f  g e n e s  i n v o l v e d  i n  a  s p e c i e s  
h y b r i d  w o u l d  e x c e e d  t h e  n u m b er  o f  g e n e s  i n v o l v e d  i n  a n  i n t e r v a r i e t a l  h y ­
b r i d  a n d  t h a t  t h e  a c t u a l  g e n e  n u m b er  i n  t h e  s p e c i e s  h y b r i d s  s t u d i e d  h e r e  
w a s  g r e a t e r  t h a n  a p p e a r e d  t o  b e  t r u e .
T h e  F ^  l i n e s  p r o v i d e  a d d i t i o n a l  e v i d e n c e  c o n c e r n i n g  t h e  g e n o t y p e  o f  
t h e  ]? 2  p l a n t s ,  a n d  t h e  p o s s i b l e  n u m b er  o f  g e n e s  i n v o l v e d .  T h e r e  w e r e  8 0  
F ^  l i n e s  u t i l i z e d  i n  t h i s  s t u d y ,  e a c h  F ^  l i n e  c o n s i s t i n g  o f  a  m in im u m  o f  
1 0  p l a n t s  a n d  r a n g i n g  t o  a  m axim um  o f  2 5  p l a n t s  p e r  l i n e .  T h e  F ^  p o p u l a ­
t i o n  i n c l u d e d  i n  t h e s e  8 0  l i n e s  c o n t a i n e d  a  t o t a l  o f  135-6  i n d i v i d u a l  
p l a n t s .  T h e  f r e q u e n c y  d i s t r i b u t i o n  o f  p l a n t s  w i t h i n  e a c h  l i n e  a n d  e a c h  
p a r e n t  p o p u l a t i o n ,  a l o n g  w i t h  t h e  c a l c u l a t e d  s t a t i s t i c a l  v a l u e s ,  a r e  p r e ­
s e n t e d  i n  T a b l e  I V ,
Due to  th e  la c k  o f s e l f e d  seed  on some F2 p l a n t s ,  on ly  one p la n t  w ith  
s t r e n g th  as  low as th e  mean o f th e  DPL 15 p a r e n t  was t e s t e d  as  a  F^ l i n e .  
L ine 6I4 had th e  lo w e s t mean among th e  80 t e s t e d ,  3*55, and a  c o e f f i c i e n t  
o f v a r i a t i o n  o f 7 . l i t  in  c o n t r a s t  to  a mean of 3 .33  and a  c o e f f i c i e n t  of 
v a r i a t i o n  o f 5 .1 6  f o r  th e  'DPL 15 p a r e n t .  A lthough  l i n e  6I4 resem bled
TABLE IV
Frequency d is t r ib u t io n  of 0.125 s tre n g th  index of 
l in e s  and p a ren ts  in  a c ro ss  between DPL 15 and Sea Is la n d
Lins
Mo. 2.9 3.1 3.3 3.5 3.7 3.9 a .i a . 3 a . 5 a . 7 a . 9 5.1 5.3 5.5 5.7 5.9 6 .1 6.3 6.5 6.7 N X ed CJ%
DPL15 3 sa 79 a7 a 167 3.33 .1712 5 . 1a
6a 2 a a a 3 17 3.55 .2619 7.38
67 1 5 a 5 a i i 21 3.67 .aio6 11.19
69 1 2 5 a 6 2 20 3.69 .2759 7.ae
5 1 2 l i 2 a 11 3.70 .3907 10.56
as 1 1 a i a 2 i ia 3.72 .aiso 11.16
ao 2 2 a 2 2 i 13 3.78 .3087 8.17
112 2 2 3 8 1 i i 18 3.80 .29a8 7.76
n a 2 a 5 c 2 i i 20 3.81 .3270 8.58
23 6 5 6 a i i 23 3.82 .3309 8.66
25 1 1 3 a 3 12 3.82 .2861 7.a9
52 1 3 a 2 a 2 16 3.85 .3a31 8.91
90 5 3 6 2 1 i 18 3.87 .3056 7.90
115 1 2 2 1 2 1 i 10 3.87 .3558 9.19
15 1 2 1 1 2 1 5 13 3.88 .a567 11.77
56 2 1 1 7 5 i 17 3.88 .2860 7.37
85 2 1 T 2 a 2 12 3.58 .3202 8 .L6
106 2 2 1 2 2 5 3 i 18 3.88 | .2857 7.36
TABLE IV ( c o n t ' I
Lina
!lo. 2.9 3.1 3.3 3.5 3.7 3.9 lt.1 lt.3 h .5 is. 7 it.? 5.1
68 3 9 3 1
72 1 2 It 5 1
59 3 7 5 3 It l 1
86 3 6 L 7 It 1
16 2 It 8 3 It 1
22 1 2 2 2 7 6 2
36 2 2 2 1 L 2
111 It 3 5 •t 1 1
73 3 5 6 2 3 1
82 5 3 1 8 3
100 1 1 3 5 2 2
CO 1 2 8 2 5 3 2
1)9 1 1 2 1 2 1 1 1
Ub 2 2 3 2 2 1
6 1 2 3 2 3 6 1 1
98 1 . 3 1 It 1 2
102 2 U 1 It 5 2
83 1 2 3 6 3
62 2 5 3 5 3 3
26 2 3 7 2 1 2 2
5.5 5.7 5.9 6.1 6.3 6.5 6.7 N 7 s<3
— ■ - • m 
CV%
16 3.9li .1360 3.1)5
13 3.91t .2285 5.86
2lt 3.96 .3250 8.21
25 3.97 .2850 7.18
22 3.99 .29ltl 7.37
22 it.06 .3192 7.86
13 It .06 .331)6 8 .21)
15 li.08 .3303 8 .10
20 It. 10 .260!) 6.35
20 It. 13 .2806 6.79
15 1.13 .3551) 8.61
21) L.16 .3851 9.26
10 L.16 .1)798 11.53
12 h.lB .3828 9.16
19 L.22 .3951 9.36
12 It.23 .3865 9.11)
18 li.2li .3527 8.32
16 h.26 . 31)60 8.12
22 It.27 .3938 9.22
19 lt.28 .1)387 10.25
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TABLE IV ( c a n t ' d . )
Line
No. 2.9 3.1 3.3 3.5 3.7 3.9 h .l U.3 U.5 li .7 It.9 5.1 5.3
33 3 2 3 3 2
60 1 2 1 a 5 li
32 1 3 3 1 3 3 2
58 1 3 3 5 3 3 1 1 l
8U 2 1 2 l 5 3 2
7U h 1 2 2 2 3 1 2 1
18 3 1 3 1 2 2 1
39 1 1 5 a 2 1 1 2
U5 1 2 2 3 1 1 2 1
9 i 1 1 1 U 5 2 1 1 1
69 1 1 2 li 3 li 3
57 1 2 2 li It 3 2 1
35 1 1 2 2 7 1
81 1 6 3 It 3 2 h
95 1 2 2 1 li 6 3 2
113 2 li 1 5 2 2
3 1 2 1 1 3 3 1
97 1 2 1 1 3 1 2 2
31 2 2 5 3 1 2
5.7 5.9 6.1 6.3 6 .5 6.7 N 7 sd cv?
13 li .30 .2729 6.35
17 it .35 .3689 a.aa
16 a . 36 .aaoi 10.09
22 a . 37 ,a2o i 9.61
16 a .38 .a382 10.00
18 a .39 .5389 12,28
13 a.aa . a m 9.28
20 a.a6 .5299 11.88
Hi a.as .5623 12.61
17 a.a6 .a6oi 10.32
18 a.a6 .3983 8.58
20 a.as .5203 11.61
lli a.50 .2651 6.3a
23 a.52 •399a 8.8U
21 a .53 •U381 9.67
18 a .sa .a6a6 10.23
12 a .55 .5836 12.83
lii a .55 .5618 12.35
15 a .56 .2839 6 .23
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Lind
No. 2.9 3.1 3.3 3.5 3.7 3-9 6 .1 1*.3 li.5 i* .7 U.9 S.l 5.3 5.5
10 1 1 1 l 2 2 l 1
50 1 1* 2 2 1* 2 2 1
99 1 1* 5 3 li 1
66 1 1 5 2 2
96 1 1 1* 1 3 1* 2
76 1 3 3 1 5 1 2
53 1 1 3 2 2 3
70 1 3 3 1* 1 1 l
lQli 2 5 1* 2 2 3 ?. 1
92 1 1* 3 1 3 5
88 - 1 3 2 X 2 1 l
.7 1 1 2 2 3 3 2 3 l
2 1 2 1 3 1 1* li 1 l
109 1 3 5 1* 3 3
105 1 1 1 2 l 3
89 5 l 5 1 l
1*7 1 7 2 2 3 1 2
61 1 3 I h 3 1
77 1 3 6 a 1 3 2 2
5.9 6.1 6.3 6.5 6.7 N I sd cv%
10 a . 57 .a<»9 10.76
18 a . 57 .a372 9.57
18 a . 57 .2982 6.53
11 a . 59 .3665 7.98
16 a . 59 .38U5 8.38
1 17 a . 63 .51*26 11.72
12 a.6a .ao2o 8.66
11* a .66 .3909 8.39
21 a .70 .1*157 8.86
17 a . 71 .3aao 7.30
1.1 a . 76 .6687 9.85
18 a . 77 .6868 10.21
19 a .so .6960 10.29
19 a . 8 0 .3651* 7.61
1 11 a . s i .7663 15.93
11* a.ea .3631 7.50
19 a .  8 5 .6376 9.02
17 a .8 6 .3506 7.21
22 a . 9 3 .3659 7.62
vnO
TABLh, I v/  ( c o n t ' r i , )
Line
No. 2.9 3.1 3.3 3.5 3.7 3.9 b . 1 ii.3 b .5 b.7 b.9 5.1 5.3 5.5 5.7 5.9 6 .1 6.3 6.5 6.7 N I sd cv%
b3 1 2 3 3 1 5 1 16 b.9b .3813 7.72
75 1 3 6 5 3 18 b.96 .2189 b.1,1
110 1 3 3 b b 3 2 20 h .96 .3681 7.L2
71 3 3 2 t. b I ■ 2 20 5.03 .3191 6.3b
S.I. 1 9 25 52 31 27 b 1 150 5.18 .2539 b.90
3b b 2 1 6 1 1 1 1 17 5.27 .5253 9.97
T o ta l
F^Pop. 3 0 33 70 120 183 176 l - 9 166 139 9b 91 b7 19 13 1 2 1 0 1 13b6 b.33 0.561 12.96
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DPL 15 r a th e r  c lo s e ly ,  and maF have been  homozygous, i t  i s  a p p a re n t t h a t  
t h i s  l i n e  was n o t i d e n t i c a l  g e n e t i c a l ly  to  th e  DPL 15 p a r e n t .
L ine 3h was th e  on ly  l i n e  having  a mean c lo s e ly  resem b lin g  th e  
Sea I s la n d  p a r e n t .  The v a lu e s  f o r  t h i s  l in e  w ere : mean of 5^27, s ta n d a rd
d e v ia t io n  of 0 . 52 ,  a  c o e f f i c i e n t  o f  v a r i a t i o n  o f 10 . 0$ and a  range  from  
th e  Iu 7 0  c la s s  to  th e  6 .7 0  c l a s s .  I t  i s  p o s s ib le  t h a t  l i n e  3U re p re s e n te d  
th e  genotype of th e  Sea I s la n d  p a r e n t .
T hus, on th e  b a s is  o f freq u e n cy  d i s t r i b u t i o n ,  l i n e  means, s ta n d a rd  
d e v ia t io n s  and c o e f f i c i e n t  o f v a r i a t i o n ,  th e r e  was on ly  one Fg p a re n t 
c a r r i e d  as  an F^ l i n e  ’which re p re s e n te d  a p ro b ab le  g en o ty p ic  re c o v e ry  of 
th e  Sea I s la n d  p a r e n t .  The r e s u l t s  a re  somewhat s u r p r is in g  b u t a re  con­
s i s t e n t  i n  in d ic a t in g  t h a t  th e  w ide d if f e r e n c e  betw een th e  p a r e n ts ,  w hich  
re p re s e n te d  d i f f e r e n t  s p e c ie s ,  was governed  by on ly  a  few g en es .
A c tu a lly  two F^ l i n e s ,  71 and 3k, had e s s e n t i a l l y  th e  same h ig h  
s t r e n g th  as  th e  Sea I s la n d  p a re n t  and appeared  to  be g e n e t i c a l ly  s t a b l e .  
This i s  h ig h ly  encou rag ing  from  th e  v iew p o in t o f u s in g  th e  DPL 15 X Sea 
I s la n d  h y b r id  in  a b reed in g  program  d esig n ed  to  combine th e  h ig h  f i b e r  
s t r e n g th  o f the  l a t t e r  w ith  th e  s u p e r io r  agronom ic t r a i t s  of th e  fo rm e r .
A nother f e a tu r e  of i n t e r e s t  i n  th e  d a ta  was th e  o ccu rren ce  o f sev ­
e r a l  p la n t s  w ith  h ig h e r s t r e n g th  th a n  any of th e  150 p la n t s  o f Sea I s la n d ,  
p a r t i c u l a r l y  in  l i n e  3U. I t  i s  p o s s ib le  t h a t  th e s e  p la n ts  had a  gene com­
b in a t io n  r e s u l t i n g  in  f i b e r  s t r e n g th  exceed ing  th a t  o f th e  h ig h  s t r e n g th  
p a re n t  and c o n s t i tu te d  t r a n s g r e s s iv e  s e g r e g a te s .
H e r l t a b i l i t y  and th e  e f f e c t iv e n e s s  of s e l e c t i o n . H e r i t a b i l i t y  i n  th e  
F2 p o p u la t io n  was e s tim a te d  as 85$. This v a lu e  i s  q u i te  h ig h , and p ro b a b ly  
somewhat h ig h e r th a n  i t  sh o u ld  be due to  th e  i n t e r a c t i o n  o f env ironm ent and 
genotype i n  th e  F2 p o p u la tio n . T h is v a lu e  i s  u n u su a lly  h ig h  f o r  a q u a n t i ­
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t a t i v e  c h a r a c te r  and i s  p ro b a b ly  due t o  c o n d it io n s  d is c u s s e d  e a r l i e r  i n  
h e r i t a b i l i t y  of P r e s s le y  in d e x .
A d d it io n a l  d a ta  f o r  h e r i t a b i l i t y  was p ro v id e d  by th e  F^ p o p u la t io n .
A s c a t t e r  d iagram  f o r  p la n t  v a lu e s  and means ox 1?^ l i n e s  d e r iv e d  from  
them i s  p re sen te d , i n  F ig u re  2 . The c o r r e l a t i o n  c o e f f i c i e n t  of F^ li-ne 
means w ith  ?£ p l a n t  v a lu e s  was 0*75. T h is i s  s i g n i f i c a n t  and r e l a t i v e l y  
h ig h , in d ic a t in g  c lo se  a s s o c ia t i o n  betw een th e  two p o p u la t io n s .  F ig u re  
2 shows t h a t  th e  r e g r e s s io n  c o e f f i c i e n t  o f F^ l i n e  means on Fg p la n t s  
was 0 .6 1 . I f  th e  r e g r e s s io n  c o e f f i c i e n t ,  e x p re sse d  a s  a  p e rc e n ta g e , i s  
c o n s id e re d  an  e s t im a te  o f  h e r i t a b i l i t y ,  th e  h e r i t a b i l i t y  e s tim a te  w ould  
be a p p ro x im a te ly  60p . T h is  e s t im a te  o f h e r i t a b i l i t y  i s  h ig h  f o r  a t y p i c a l  
q u a n t i t a t i v e  c h a r a c te r ,  in d ic a t in g  th a t  m ost of th e  p la n t—to - p l a n t  v a r i ­
a t io n  in  F2 was g e n e t i c a l ly  c o n t r o l le d  and t h a t  s e l e c t i o n  in  Fg f o r  h ig h  
f i b e r  s t r e n g th  w ould  have b een  v a lu a b le  i n  o b ta in in g  h ig h  s t r e n g th  l i n e s .
The e f f e c t iv e n e s s  o f s e l e c t i o n ,  on an in d iv id u a l  p l a n t  b a s i s ,  i n  th e  
e a r ly  s e g re g a tin g  g e n e r a t io n s ,  vriiere g e n e t ic  v a r i a b i l i t y  i s  g r e a t e s t ,  de­
te rm in e s  s e l e c t i o n  p ro c e d u re s  fo llo w e d  i n  th e  b re e d in g  program . F o r th e  
80 F2 p la n t s  c a r r ie d , i n t o  th e  F ^ , i f  on ly  th o se  Fg p la n t s  having r e l a t i v e ­
ly  h ig h  f i b e r  s t r e n g th  o f I4 .80 o r above had  been  s e le c te d ,  555 w ould have 
p roduced  F^ l i n e s  w i th  a mean o f l;.8 0  or above; w hereas o n ly  155 ° - th e  
e n t i r e  80 l i n e s  had means o f i i .8 0  o r ab o v e . The l a t t e r  f ig u r e  i s  an i n d i ­
c a t io n  o f th e  p e rc e n ta g e  of l i n e s  w i th  h igh  s t r e n g th  t h a t  would have 
been  o b ta in e d  w ith o u t  s e l e c t i o n  i n  F g . T his r e p r e s e n ts  a  d ec id ed  in c r e a s e  
in  th e  p ro p o r t io n  o f h ig h  s t r e n g th  l i n e s  th ro u g h  s e l e c t i o n  i n  F2 .
A second  e s tim a te  of th e  e f f e c t iv e n e s s  of s e l e c t i o n  was o b ta in e d  by 
th e  d e te rm in a tio n  o f  th e  h ig h e s t  s t r e n g th  F2 p la n t s  c a r r i e d  as F^ l i n e s  
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On t h i s  b a s is  o f com parison, 60 p e r  c en t o f th e  su p e r io r  ]?2 p la n ts  • 
c a r r i e d  as F^ l in e s  produced s u p e r io r  l i n e s .  Thus s e l e c t io n  sho u ld  
p ro v e  to  be $0 to  60$ e f f e c t i v e .  These v a lu e s  f o r  e f f e c t iv e n e s s  of 
s e l e c t i o n  in d ic a te  t h a t  i t  would b e  b o th  f e a s i b l e  and d e s i r a b le  to  
p r a c t i c e  s e le c t io n  f o r  f i b e r  s t r e n g th  in  th e  e a r ly  s e g re g a tin g  g en er­
a t io n s  of t h i s  s p e c ie s  c ro s s .
The R e la t io n s h ip  b e tw een  P r e s s l e y  and 0 .1 2 5  In c h  S tr e n g th  I n d ic e s .
The r e l a t i o n s h i p  b e tw een  th e  tw o m easu res  o f f i b e r  s t r e n g t h ,  P r e s s l e y  
in d e x  and 0 .1 2 5  in c h  s t r e n g t h  in d e x ,  i n  th e  F  ̂ p o p u la t io n  o f th e  h y b r id  
b e tw een  PPL 15 and Sea I s l a n d  i s  shown as  a  s c a t t e r  d iag ram  i n  F ig u r e  3 .
The c o r r e l a t i o n  c o e f f i c i e n t  o f  P r e s s l e y  s t r e n g t h  in d e x  w i th  0 .1 2 5  
s t r e n g t h  in d e x  was 0 .7 U . T h is  v a lu e  i s  s i g n i f i c a n t  and  r e l a t i v e l y  h ig h ,  
i n d i c a t i n g  a  c lo s e  a s s o c i a t i o n  b e tw een  th e  two m easu res  o f f i b e r  s t r e n g t h .  
The c lo s e n e s s  o f  t h i s  a s s o c i a t i o n  i s  a l s o  i n d i c a t e d  i n  F ig u r e  3» E x c e p t 
f o r  a  few  p l a n t s  w h ich  w ere  h ig h  i n  P r e s s l e y  in d e x  b u t  below  av e rag e  i n  
0 ,1 2 5  s t r e n g t h  in d e x , t h e r e  was good  ag reem en t be tw een  th e s e  two m easu res  
o f  s t r e n g t h .  P la n t s  w h ic h  w ere v e r y  low i n  P r e s s l e y  in d e x  w e re , w i th  few  
e x c e p t io n s ,  a l s o  below  a v e ra g e  i n  0 .1 2 5  in c h  s t r e n g t h  in d e x . F u r th e rm o re , 
w i th  th e  e x c e p t io n  o f o n ly  two p l a n t s ,  a l l  ?2  p l a n t s  'w ith  e x c e p t io n a l ly  
h ig h  P r e s s l e y  in d e x , 9 .8 0  o r a b o v e , w ere above a v e ra g e  in  r e s p e c t  t o  0 .1 2 5  
in c h  s t r e n g t h .  The tw o Fg p l a n t s  i n  F ig u re  3 w i th  P r e s s l e y  in d ex  o f ap ­
p ro x im a te ly  1 0 .6 0  b u t  lo w e r th a n  a v e ra g e  i n  0 .1 2 5  in c h  s t r e n g t h  w ere 
o u ts ta n d in g  e x c e p tio n s  t o  t h i s  a s s o c i a t i o n .
A lth o u g h  th e  c o r r e l a t i o n  c o e f f i c i e n t  b e tw een  th e  tw o m easu res o f  
f i b e r  s t r e n g t h  i n  th e  p r e s e n t  s tu d y  was lo w er th a n  t h a t  r e p o r te d  i n  d i s ­
c u s s io n s  o f  u n p u b lis h e d  "work a t  o th e r  e x p e r im e n t s t a t i o n s ,  i t  was s t i l l  
h ig h  and a l l  co m p ariso n s  i n d i c a t e d  a  c lo s e  r e l a t i o n s h i p .  A lth o u g h  b re a k ­
in g  s t r e n g t h  o f th e  f i b e r 'w a s  much h ig h e r  w i th  th e  clam ps a t  z e ro  gauge 
th a n  a t  0 .1 2 5  g au g e , i t  a p p e a re d  fro m  th e  F£ d a ta  t h a t  th e  f i b e r  p r o p e r t i e s  
w h ich  d e te rm in e d  t e n s i l e  s t r e n g th  a t  th e  z e ro  gauge w ere  a l s o  th e  p r im a ry  
ones d e te rm in in g  s t r e n g t h  a t  th e  w id e r  g a u g e . The few  e x c e p t io n a l  p l a n t s  
s u g g e s t  t h a t  o c c a s io n a l ly  an  Fg s e g r e g a te  may o ccu r w h ich  h a s  v e ry  h ig h
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Figure 3. Scatter diagram of Pressley index with 0.12$ inch strength index of a cross between DPL 1$ 
and Sea Island.
l i . i  U-5
0.125 inch .Strength index
vn
s t r e n g th  when m easured a t  a e ro  gauge b u t h as  o n ly  o rd in a ry  s t r e n g th  
a t  0 .1 2 5  gauge,
R e s u lts  from  th e  F^ p o p u la t io n  a re  more r e l i a b l e  fo r  m easuring 
th e  a s s o c ia t i o n  betw een th e  two m easures of f i b e r  s t r e n g th  i n  r e s p e c t  
to  g e n e t ic  v a r i a t i o n  a f f e c t in g  b o th  s in c e  means of th e  F^ l i n e s  co u ld  
be u sed  f o r  c a lc u la t in g  th e  c o r r e l a t i o n  c o e f f i c i e n t .
In  th e  F-j p o p u la t io n ,  two c o r r e l a t i o n  c o e f f i c i e n t s  w ere c a lc u ­
l a t e d  betw een P r e s s le y  in d e x  and 0 .1 2 5  in c h  s t r e n g th  in d e x . The 
f i r s t ' c o e f f i c i e n t  c a lc u la te d  was f o r  th e  mean 0 .1 2 5  in c h  s t r e n g th  
in d e x  o f th e  f i r s t  t e n  p la n t s  of each  o f th e  80 F^ l i n e s  w ith  th e  
P r e s s le y  in d e x  o f a b len d ed  b u lk  sam ple o f  th e s e  ten. p l a n t s .  T h is  
c o e f f i c i e n t  was 0 .6 2  and s t a t i s t i c a l l y  h ig h ly  s i g n i f i c a n t .  The 
s c a t t e r  d iagram  of P r e s s le y  in d e x  o f th e  b le n d ed  b u lk  sam ple and 
th e  0 .1 2 5  in c h  s t r e n g th  in d ex  mean o f th e  same te n  p la n t s  i s  
shown a s  F ig u re  U. The second  c o r r e l a t i o n  c o e f f i c i e n t  c a lc u la te d  ■ 
was th e  r e l a t i o n s h i p  betw een P r e s s le y  in d ex  and 0 .125  in c h  s t r e n g th  
in d ex  f o r  35 random ly s e le c te d  l i n e s ,  w ith  b o th  s t r e n g th  d e te rm in a ­
t i o n s  based  on th e  b le n d ed  b u lk  sam ple. T h is  c o r r e l a t i o n  c o e f f i ­
c i e n t  (0 . 6 6 ) was h ig h ly  s i g n i f i c a n t  and of ap p ro x im a te ly  th e  same 
m agnitude as  th e  f i r s t .  However, th e  c o r r e l a t i o n  c o e f f i c i e n t  be­
tw een th e  two m easures o f s t r e n g th  f o r  th e  80 ?2 p la n t s  w hich  w ere 
su b se q u e n tly  c a r r i e d  as F^ l i n e s  was 0 . 8i | .
Presley 
Index
Figure l«. Scatter diagram of Pressley index o f 10 plant bulk 
l in e  samples and mean 0.125  inch strength index of 
the same 10 p lants tested  ind iv idually .
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The c a l c u l a t i o n  o f two c lo s e ly  s im i l a r  c o r r e l a t i o n  c o e f f i c i e n t s  
from  somewhat d i f f e r e n t  m a te r i a l " i n  th e  F^ p o p u la t io n  p ro v id e s  s t ro n g  
e v id en c e  t h a t  th e  c o r r e l a t i o n  f o r  means o f F^ l i n e s  betw een th e  two mea­
s u re s  o f s t r e n g th  was a b o u t 0 .6 0  a n d - th a t  th e  a s s o c i a t i o n  i l l u s t r a t e d  i n  
F ig u re  Ij. i s  h ig h ly  r e l i a b l e .  “
T h a t a  g e n e r a l  a s s o c i a t i o n  o c c u r re d  betw een  P r e s s le y  in d ex  and 0 .1 2 5  
s t r e n g th  in d ex  o f th e  80 F^ l i n e s  i s  shown by th e  s i g n i f i c a n t ,  m o d e ra te ly  
h ig h  c o r r e l a t i o n  c o e f f i c i e n t  and th e  d i s t r i b u t i o n  o f th e  l i n e s  i n  F ig u re  
U. P r a c t i c a l l y  a l l  l i n e s  w i th  low P r e s s le y  in d e x  (7 .U 0 o r below ) w ere 
below  a v e rag e  i n  0 .1 2 5  in c h  s t r e n g th  in d e x  and  a l l  F^ l i n e s  w i th  h ig h  
P r e s s le y  in d e x  (8 .6 0  and  ab o v e) h ad  h ig h e r  th a n  av erag e  0 .1 2 5  in c h  
s t r e n g th  in d e x . However, i t  i s  a l s o  a p p a re n t from  F ig u re  U t h a t  th e  
ag reem en t was n o t  e x c e p t io n a l ly  c lo s e .  F o r exam ple, t h e r e  w ere f i v e  F^ 
l i n e s  w i th  e x c e p t io n a l ly  h ig h  P r e s s l e y  in d e x  v a lu e s  above 9 .2 0 . Y et two 
o f th e s e  l i n e s  w ere  on ly  s l i g h t l y  above av erag e  i n  0 .125  in c h  s t r e n g th  
in d e x . Even more re m a rk a b le  was th e  f a c t  t h a t  among th e  11 l i n e s  w ith  
h ig h  0 .1 2 5  in c h  s t r e n g th  in d e x  ( t .8 0  and  a b o v e ) , two l i n e s  w ere  w e l l  b e ­
low a v e ra g e  i n  P r e s s l e y  in d e x  and f o u r  o th e r s  w ere  o n ly  s l i g h t l y  above 
a v e rag e  and  w ould have  been  c o n s id e re d  o rd in a ry  on th e  b a s i s  o f t h e i r  mean 
P r e s s le y  in d e x . I n  f a c t ,  o n ly  th r e e  o f th e s e  11 s u p e r io r  F^ l i n e s  a c tu ­
a l l y  a p p e a re d  to  be  o u ts ta n d in g  from  t h e i r  P r e s s le y  in d e x .
T hus, d e s p i te  th e  s i g n i f i c a n t  c o r r e l a t i o n  I t  i s  obv ious t h a t  some 
l i n e s  w ere  o u ts ta n d in g ly  h ig h  i n  mean P r e s s l e y  in d e x  b u t  o n ly  o rd in a ry  i n  
r e s p e c t  t o  0 .1 2 5  In c h  s t r e n g th  in d e x  an d  t h a t  o th e r  l i n e s  had e x t r a o r d i ­
n a r i l y  h ig h  s t r e n g th  a t  0 .1 2 5  gauge b u t  w ere o n ly  poor t o  av erag e  in  
P r e s s le y  in d e x . T h is  la c k  o f c lo s e  ag reem en t betw een  P r e s s l e y  in d e x  and 
0 .1 2 5  s t r e n g th  in d e x  p ro v id e s  p ro o f  t h a t  th e  f i b e r  c h a r a c t e r i s t i c s  w hich
61
d e te rm in e  h ig h  s t r e n g th  by th e  two m ethods o f m easurem ent a re  n o t  i d e n t i ­
c a l  and  a  m easure o f P r e s s l e y ‘in d ex  a lo n e  w ould n o t .b e  ad eq u a te  f o r  
s e l e c t i n g  l i n e s  w i th  h ig h  s t r e n g th  a t  0 .1 2 5  gauge. One m easure co u ld  
n o t be u se d  as- a  r e l i a b l e  s u b s t i t u t e  f o r  th e  o th e r .
D r. E . B. P r e s s le y ,  in -c o n d u c t in g  th e  Upland c o t to n  b re e d in g  p rogram  
i n  A riz o n a , found, a  somewhat h ig h e r  r e l a t i o n s h i p  betw een  0 .1 2 5  in c h  s t r e n g th  
in d ex  d e te r m in a t io n s  and y a r n  s t r e n g th  th a n  betw een P r e s s le y  in d e x  and  y a rn  
s t r e n g t h .  In  t h i s  u n p u b lish e d  w ork , no e x p la n a tio n  was o f f e r e d  f o r  th e  
h ig h e r  c o r r e l a t i o n  v a lu e s  o b ta in e d  w ith  0 .1 2 5  in c h  s t r e n g th  in d e x . T h is  
h ig h e r  c o r r e l a t i o n  o f 0 .1 2 5  in c h  s t r e n g th  in d ex  w i th  y a rn  s t r e n g th  may 
have b een  due e n t i r e l y  t o  th e  in c r e a s e  i n  th e  w e ig h t, o r number o f f i b e r s  
in  th e  r ib b o n , i . e .  to  a  m ore a c c u ra te  sam p lin g  of f i b e r s .  However, t h i s  
i s  d o u b t f u l ,  a s  b o th  m easurem ents o f  f i b e r  s t r e n g th  c o u ld  be d u p l ic a te d  t o  
a  v e ry  h ig h  d e g re e ,
' 18)Walcelham and S p ic e r v have p r e s e n te d  ev id en ce  t h a t  th e  s t r u c t u r a l  
r e v e r s a l s  o f c e l l u l o s e  d e p o s i t io n  i n  th e  c o t to n  f i b e r  c o n s t i t u t e  a  "weak 
l i n k  i n  th e  c h a in " . In  t h e i r  s tu d ie s  vriLth a  v a r i e t y  o f  G. b a rb a d en se  and  
one o f G. h ir s u tu m , th e y  fo u n d  t h a t  in c r e a s e s  i n  specim en  le n g th  in c re a s e d  
th e  number of b re a k s  in v o lv in g  r e v e r s a l s ,  and as  m o is tu re  c o n te n t  in c r e a s ­
ed , th e  number o f  b re a k s  in v o lv in g  r e v e r s a l s  in c r e a s e d .  Any tr e a tm e n ts  
w hich m o d if ied  c e l l u lo s e  s t r u c t u r e  o r damaged th e  f i b e r  so as to  red u ce  
f i b e r  s t r e n g th  d e c re a s e d  th e  number o f  r e v e r s a l  b r e a k s .  There was no 
s i g n i f i c a n t  r e l a t i o n s h i p  be tw een  f i b e r  c r o s s - s e c t i o n a l  sh a p e s , o r  m a tu r i ty ,  
and th e  f r a c t i o n  o f  f i b e r  b re a k s  a t  r e v e r s a l s .  These r e s u l t s  may o f f e r  a 
p a r t i a l  e x p la n a t io n  f o r  th e  d e c re a se  i n  m agn itude  o f  th e  c o r r e l a t i o n  b e ­
tw een P r e s s le y  in d e x  and 0 .1 2 5  in c h  s t r e n g th  in d e x .
Any p h y s io lo g ic a l  c o n d i t io n  c a u s in g  f a i l u r e  of a  u n ifo rm  d e p o s i t io n  o f
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th e  secondary  c e l l  w all, cou ld  p o s s ib ly  acco u n t fo r  changes in  th e . r e ­
l a t io n s h ip  betw een P re s s le y  in d e x  and 0 .125  in c h  s t r e n g th  index  because  
o f th e  p h y s ic a l  n a tu re  of th e  d i f f e r e n c e s  betw een th e  two f ib e r  s t r e n g th  
d e te r m in a t io n s .
The clamps h o ld in g  th e  f i b e r  f o r  P r e s s le y  index  s t r e n g th  d e te rm in a tio n s  
a re  e s s e n t i a l l y  to g e th e r , i . e .  th e  bund le  o f f i b e r s  i s  broken i n  a  v e ry  
r e s t r i c t e d  a r e a .  Thus, s in c e  th e  a re a  i n  w hich  th e  f i b e r  can b re a k  i s  
s e v e re ly  r e s t r i c t e d ,  P re s s le y  in d e x  d e te rm in a tio n s  w ould be dependent upon 
th e  r e l a t i v e  number o f "weak s p o ts "  in  t h i s  a r e a .
The f i b e r  s t r e n g th  d e te rm in a tio n s  w ith  a space o f 0 .125 in c h e s  b e ­
tw een th e  clam ps p ro v id e s  a w id e r a re a  over vihich each  in d iv id u a l  f i b e r ,  
of th e  bund le  b e in g  b roken , can b re a k . Thus th e  s t r e n g th  d e te rm in a tio n  
w i th  th e  s p a c e r ,  p ro v id e s  a  m easurem ent of f i b e r  s t r e n g th  based  on th e  
w eak est p o in t  in  each  c o tto n  f i b e r  w hich occu rs  i n  th e  a re a  betw een th e  
c lam ps.
T h e re fo re , i f  th e  c o tto n  f i b e r  does c o n ta in  "weak" s p o ts ,  r e g a r d le s s  
o f t h e i r  c au se , th e  f i b e r  s t r e n g th  d e te rm in a tio n s  w ith  th e  0.125  in ch  sp ace r 
sh o u ld  p ro v id e  a more r e l i a b l e  e s t im a te  o f th e  a b i l i t y  o f a g iv en  c o tto n  
to  p roduce a g iv e n  y a rn  s t r e n g th .  T h is  i s  due to  th e  f a c t  t h a t  when y a rn s  
b re a k , th e  i n d iv id u a l  f i b e r s  u s u a l ly  b reak  a t  t h e i r  w eak est p o i n t .  Ob­
v io u s ly ,  a  c o tto n  shoving  h ig h  P r e s s le y  in d e x , b u t c o n ta in in g  numerous 
weak p o in t s ,  c o u ld  n o t  be e x p ec te d  to  produce a  y a rn  hav in g  s t r e n g th  g r e a t ­
e r  th a n  th a t  o f  th e  w eaker p o in ts  of i t s  in d iv id u a l  f i b e r s .  The 0 .125 
in c h  s t r e n g th  d e te rm in a tio n s  sh o u ld  g iv e  a v a lu e  which more c lo s e ly  ap­
p ro x im ate s  e v a lu a t io n  of th e  i n t r i n s i c  y a rn  s t r e n g th  o f  th e  sam ple being  
t e s t e d .
I f  th e  c o tto n  f i b e r  w ere of u n ifo rm  s t r e n g th  th ro u g h o u t i t s  e n t i r e
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le n g th ,  th e  r e l a t i o n s h ip  betw een P r e s s le y  in d ex  and 0 .125  in c h  s t r e n g th  
in d ex  c o u ld  be e x p re sse d  as a  r a t i o .  T h is r a t i o  would rem ain  c o n s ta n t  
f o r  a l l  c o t to n s ,  as th e  o n ly  d i f f e r e n c e  w ould  be i n  th e  in c re a s e  i n  
le n g th  o f th e  r ib b o n  of f i b e r s  and th e  c o rre sp o n d in g  in c re a s e  in  w e ig h t .  
However, f o r  th e  com m ercial c o tto n s  p r e s e n t ly  b e in g  grown i n  th e  U n ited  
S t a t e s ,  e x p e r ie n c e  has shown t h a t  th e  r a t i o  betvfeen th e  s t r e n g th  in d ic e s  
v a r i e s  n o t o n ly  from  v a r i e t y  to  v a r i e t y  b u t  a ls o  w ith  en v iro n m e n ta l con­
d i t i o n s .  T h is  r a t i o  betw een  th e  two s t r e n g th  in d ic e s  m igh t p ro v e  to  be a  
means o f e l im in a t in g ,  from  th e  b re e d in g  b lo c k , m a te r ia l  w hich showed, con­
s id e r a b le  l a c k  of un ifo rm  d i s t r i b u t i o n  of f i b e r  s t r e n g th  o f th e  in d iv id u a l  
f i b e r s .  U ndoubtedly , d i s t r i b u t i o n  o f c e l l u lo s e  i s  a t  l e a s t  p a r t i a l l y  under 
g e n e tic  c o n t r o l .  One w ould e x p e c t, o th e r  f a c to r s  rem a in in g  e q u a l ,  t h a t  th e  
a c tu a l  y a r n  s t r e n g th  of a  c o t to n  hav ing  a  h ig h  P r e s s le y  index  b u t  a  low 
0 .1 2 5  in c h  s t r e n g th  in d e x , w ould more c lo s e ly  approx im ate  th e  y a rn  s t r e n g th  
p r e d ic te d  on th e  b a s is  o f 0 .1 2 5  in c h  s t r e n g th  in d ex  th a n  th a t  p r e d ic te d  on 
th e  b a s i s  o f P r e s s le y  in d e x .
C o r r e la t io n  o f C h a ra c te rs
I n  a l l  "breeding p ro g ram s, one o f th e  more im p o r ta n t a s p e c ts  i s  t h a t  
o f th e  a s s o c ia b io n .o f  c h a r a c t e r s .  B re ed e rs  a t t e n p t  to  combine u s e f u l  
q u a n t i t a t i v e  c h a r a c te r s  such  as y i e l d  and d e s i r a b le  q u a l i ty  p re s e n t  i n  
s e p a ra te  s to c k s  i n  a  s in g le  econom ic v a r i e t y .  A ss o c ia tio n s  betw een th e s e  
c h a r a c te r s  may f a c i l i t a t e  o r p ro v e  d isa d v a n ta g e o u s  to  th e  t r a n s f e r  o f 
u s e f u l  germ p lasm  in to  an  e co n o m ica lly  d e s i r a b le  v a r i e t y .  I n  o rd e r  to  
a c h ie v e  th e  d e s i r e d  o b je c t iv e ,  th e  e s ta b lis h m e n t o f a  s u p e r io r  v a r i e t y ,  
th e  b re e d e r  f r e q u e n t ly  em ploys knowledge of th e  a s s o c ia t io n  o f c h a r a c te r s  
in  th e  p la n n in g  o f h i s  b re e d in g  p rogram .
C h a ra c te r  a s s o c ia t i o n  may be due t o  (1 ) l in k a g e  of genes g o v ern in g  
th e  d i f f e r e n t  c h a r a c te r s ,  ( 2 ) p l e i o t r o p i c  e f f e c t  of genes ( 3 ) p h y s io lo g i­
c a l  r e l a t i o n s h i p ,  i n  c a se s  w here a  change i n  one c h a r a c te r  may p ro v id e  
b e t t e r  c o n d it io n s  f o r  e x p re s s io n  o f th e  o th e r ,  and (1|.) th e  p h y s ic a l  de­
pendency of one c h a r a c te r  on th e  o th e r ,  t h a t  i s  th e  e x p re s s io n  o f one 
c h a r a c te r  i s  d ependen t to  a c e r t a i n  d eg ree  upon th e  p h y s ic a l  s t a t e  of 
a n o th e r  c h a r a c te r .  The m agnitude o f th e  c o r r e l a t i o n  c o e f f i c i e n t  i s  o f 
c o n s id e ra b le  im p o rtan ce  to  a  b re e d in g  p rog ram . G e n e ra lly  any v a lu e  l e s s  
th a n  O.lj,, i r r e s p e c t i v e  o f s ig n i f i c a n c e ,  i s  n o t  c o n s id e re d  to  be o f much 
Im p o rtan c e .
I n  th e  Fg p o p u la t io n ,  P r e s s le y  in d e x  and 0.125' in c h  s t r e n g th  in d ex  
w ere c o r r e la t e d  w i th  f i b e r  f in e n e s s  c h a ra c te r s ,  and fo u r  com ponents of 
y i e l d  i n  an e f f o r t  to  d e te rm in e  th e  d e g re e  o f  a s s o c ia t io n  betw een  th e s e  
c h a r a c te r s .  C o r re la t io n  betw een f i b e r  s t r e n g th  and each  of th e  fo llo w ­
in g  c h a r a c te r s  in  th e  F2 p o p u la t io n :  seed  in d e x , l i n t  d e n s i ty  in d e x , -
l i n t  in d e x , l i n t  p e r  c e n t ,  f i b e r  w a l l  th ic k n e s s ,  p e r im e te r ,  w e ig h t f i n e -
6h
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n e s s  a n d  i m m a t u r i t y ,  o r  s h a p e  f a c t o r .  T h e  c o r r e l a t i o n  c o e f f i c i e n t s  f o r  
t h e s e  a s s o c i a t i o n s  a r e  s h o w n  i n  T a b l e  V .
I t  w i l l  be n o ted  from  th e  t a b l e  t h a t  n e i th e r  o f th e  two m easures of 
f i b e r  s t r e n g th  was c o r r e l a t e d  s i g n i f i c a n t l y  w ith  see d  in d e x , l i n t  d e n s i ty  
in d e x , l i n t  in d ex  o r l i n t  p e r  c e n t .  S in ce  th e  p a re n ts  d i f f e r e d  w id e ly  i n  
a l l  of th e s e  c h a r a c t e r i s t i c s ,  th e s e  r e s u l t s  in d ic a te  t h a t  no l in k a g e  
o c c u rre d  betw een genes f o r  f i b e r  s t r e n g th  and th o s e  g o v ern in g  th e s e  o th e r  
t r a i t s  and t h a t  no d i f f i c u l t y  o f t h i s  n a tu re  w ould be en co u n te red  i n  
a t te m p ts  to  combine th e  h ig h  s t r e n g th  o f Sea I s la n d  w ith  th e  s u p e r io r  
e x p re s s io n  o f th e s e  fo u r  t r a i t s  from  .DPL 15 .
There w ere h ig h ly  s i g n i f i c a n t  n e g a tiv e  c o r r e l a t io n s  betw een P r e s s le y  
in d e x  and. w a l l  th ic k n e s s  and 0 .125  in c h  s t r e n g th  in d e x  and w a l l  th ic k n e s s .  
These c o r r e l a t i o n s ,  how ever, w ere v e ry  low i n  m agnitude ( -0 .1 7  and - 0 . II4.) 
and d id  n o t i n d ic a te  an  a s s o c ia t i o n  w hich  'would be o f any im p o rtan ce  i n  
a  b re e d in g  program*
The a s s o c ia t i o n  betw een P r e s s le y  in d ex  and p e r im e te r  and 0*125 in c h  
s t r e n g th  in d e x  and p e r im e te r  urere n e g a t iv e .  However th e  a s s o c ia t i o n  b e ­
tw een P r e s s le y  in d e x  and p e r im e te r  ( - 0 .1 1 )  was n o t s t a t i s t i c a l l y  s i g n i ­
f i c a n t .  I n  th e  case  of 0 .125  in c h  s t r e n g th  in d e x , th e re  was a h ig h ly  
s i g n i f i c a n t  n e g a tiv e  ( - 0 .1 5 )  c o r r e l a t i o n .  However t h i s  v a lu e  was to o  
low to  be c o n s id e re d  of any im p o rtan ce  i n  a  b re e d in g  program .
The c o r r e l a t i o n  betw een  P r e s s le y  in d ex  and  w e ig h t f in e n e s s  and 0 .1 2 5  
in c h  s t r e n g th  in d ex  and 'w eight f in e n e s s  w ere h ig h ly  s i g n i f i c a n t  and nega­
t i v e  ( - 0 .2 6  and - 0 .2 7 ) .  A lthough  th e s e  v a lu e s  w ere h ig h ly  s i g n i f i c a n t ,  
t h e i r  m agnitude was to o  low to  be of any g r e a t  im portance  i n  a  b re e d in g  
program .
T h e r e  w e r e  n o  s i g n i f i c a n t  r e l a t i o n s h i p s  b e t w e e n  e i t h e r  P r e s s l e y  i n d e x
T ab le  V
C o r r e la t io n  c o e f f i c i e n t s  fo r  f i b e r  s t r e n g th
w ith
o th e r  c h a r a c te r s  among 308 F2 p l a n t s  o f  
a  c ro s s  betw een  DPL l £  and Sea I s l a n d
V a r ia b le s  C o r re la te d r
P r e s s le y  in d e x  w ith seed  in d e x -.02
l i n t  d e n s i ty  in d e x
c\0•I
l i n t  in d ex - .0 7
l i n t  p e r  c en t - .0 6
w a ll th ic k n e s s 1 • H CO X
p e r im e te r - .1 1
w eig h t f in e n e s s - . 26*3;-
. im m a tu rity .09
0 . 125> in c h  s t r e n g th  in d e x  "with seed  in d e x .03
l i n t  d e n s i ty  in d e x - .1 1
l i n t  in d e x - .0 6
l i n t  p e r  c e n t - .0 9
w a ll  th ic k n e s s -  ,1k*
p e r im e te r
w e ig h t f in e n e s s -.27**
iiiim a tu rity .07
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and im m a tu rity  (shape  f a c t o r )  o r 0 .125  in c h  s t r e n g th  and im m a tu rity .
G e n e tic  c o r r e l a t i o n  c o e f f i c i e n t s  betw een  0 .125 in c h  s t r e n g th  in d ex  
and w a l l  th ic k n e s s ,  p e r im e te r , and w e ig h t f in e n e s s  w ere e s s e n t i a l l y  th e  
same as  th e  sim p le  c o r r e l a t i o n  c o e f f i c i e n t s ,  i . e .  th e  v a lu e s  w ere  o f ap­
p ro x im a te ly  th e  same m agn itude , a s  i s  shown in  T ab le  V I. The s ig n i f ic a n c e  
o f th e s e  v a lu e s  i s  n o t  knowt) a s  no s a t i s f a c t o r y  e r r o r  te rm  has y e t  been 
o f f e r e d .
The c o r r e la t io n  betw een  th e  two m easures of f i b e r  s t r e n g th  and th e  
th re e  com ponents o f f i b e r  f in e n e s s ,  i . e .  w e ig h t f in e n e s s ,  p e r im e te r ,  and 
w a l l  th ic k n e s s ,  p ro b a b ly  can be e x p la in e d  as a  p h y s ic a l  r e l a t i o n s h ip  w hich  
w i l l  be d is c u s s e d  in  more d e t a i l  l a t e r .
In  th e  F-  ̂ p o p u la t io n ,  c o r r e l a t i o n  c o e f f i c i e n t s  w ere  c a lc u la te d  b e ­
tween th e  l i n e  mean f o r  0.125  in c h  s t r e n g th  index  and th e  l i n e  mean f o r  
th e  same c h a r a c te r s  a s  i n  th e  Fg p o p u la t io n ,  w ith  th e  e x c e p tio n  o f im­
m a tu r i ty  (sh ap e  f a c t o r ) .  These r e l a t i o n s h i p s  a re  shown in  T ab le  V II.
In  th e  F ^ , as in  th e  F2,  t h e r e  was no s i g n i f i c a n t  r e l a t i o n s h ip  be­
tw een f i b e r  s t r e n g th  and  seed  in d e x , l i n t  d e n s i ty  in d e x , l i n t  in d ex  or 
l i n t  p e r  c e n t .
F ib e r  s t r e n g th  (0 .1 2 5  in c h  s t r e n g th  In d ex ) and w a l l  th ic k n e s s  was 
found  to  be n e g a tiv e  and h ig h ly  s i g n i f i c a n t  ( - 0 .3 7 ) .  The in c r e a s e  i n  
p r o b a b i l i t y  (a s  compared to  th e  F2 ) t h a t  t h i s  v a lu e  d id  n o t r e p r e s e n t  
chance v a r i a t i o n ,  may have been due to  d i f f e r e n c e s  i n  th e  grow ing seaso n  
or s e a s o n a l e f f e c t .  However, th e r e  i s  no ev id en ce  to  p rove  t h a t  t h i s  was 
th e  c a s e ,  k  c o r r e l a t i o n  v a lu e  o f t h i s  m agnitude i s  of some im p o rtan ce  i n  
a b re e d in g  program , w h e th e r th e  r e l a t i o n s h ip  be due to  g e n e tic  l in k a g e  or 
to  a p h y s ic a l  r e l a t i o n s h i p .
The c o r r e la t io n  c o e f f i c i e n t  betw een f i b e r  s t r e n g th  and p e r im e te r  in
T able VI
C o m p a r is o n  o f  g e n e t i c  c o r r e l a t i o n  c o e f f i c i e n t s  a n d  s i m p l e  
c o r r e l a t i o n  c o e f f i c i e n t s  f o r  f i b e r  s t r e n g t h  w i t h  c e r t a i n  
f i n e n e s s  c o m p o n e n t s  f o r  3 0 8  F n  p l a n t s  o f  a  c r o s s  b e t w e e n  
DEL 15 a n d  S e a  I s l a n d
V a r i a b l e s  C o r r e l a t e d G e n e t i c
r r
0 .1 2 5  i n c h  s t r e n g t h  i n d e x  w i t h  w a l l  t h i c k n e s s - , iU * -.1*4
p e r i m e t e r — .15*# - .1 5
w e i g h t  f i n e n e s s - .2 7 - .3 2
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Table V II
C o r r e la t io n  c o e f f i c i e n t s  f o r  f i b e r  s t r e n g th  w ith  o th e r  
c h a r a c te r s  among 80 l i n e s  o f  a  c ro s s  be tw een  DEL 15 
and Sea I s la n d
V a r ia b le s  C o r re la te d  r
0 .1 2 5  in c h  s t r e n g th  in d e x  w ith  seed  in d e x  .12
l i n t  d e n s i ty  in d e x  - .2 1
l i n t  in d e x  - .0 9
l i n t  p e r  c e n t  - .2 1
w a ll  th ic k n e s s  -  . 37- ^
p e r im e te r  - . 1*1*-*
w e ig h t f in e n e s s  - . 1*9##
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th e  F„ l i n e s  was n e g a tiv e  ( -O .I tl)  and h ig h ly  s i g n i f i c a n t .  T his r e l a t i o n -  
3
s h ip  i s  o f s u f f i c i e n t  m agnitude to  w a r ra n t  th e  a t t e n t i o n  o f th e  p la n t  
b re e d e r .  The p o s s ib le  n a tu re  of th e  r e l a t io n s h ip  w i l l  be d is c u s s e d  l a t e r .
There was a  h ig h ly  s ig n i f i c a n t  n e g a tiv e  c o r r e l a t io n  (-O .L j.9 ) betw een 
0 .1 2 9  in ch  s t r e n g th  index  and w e ig h t f in e n e s s .  A lthough th e  s ig n if ic a n c e  
o f  th e  r e la t io n s h ip  rem ained  th e  same i n  th e  Fg and th e  in c re a s e  in f 
m agnitude o f th e  F^ c o r r e la t io n  c o e f f i c i e n t  i s  o f  i n t e r e s t .  The magni­
tu d e  of th e  r e l a t io n s h ip  in  th e  F^ i s  o f c o n s id e ra b le  i n t e r e s t  and im por-
3
ta n c e  to  th e  p la n t  b re e d e r .
The c o r r e l a t io n  c o e f f i c i e n t s  betw een f ib e r  s t r e n g th  and th e  f i b e r  
f in e n e s s  c h a r a c te r s  of w a l l  th ic k n e s s ,  p e rim ete r- and. w e ig h t f in e n e s s  may 
have been due to  g e n e t ic  l in k a g e . However, ex p e rien ce  has shown th a t  
th e s e  r e la t io n s h ip s  may be o f a  p h y s ic a l  r a th e r  th a n  a  g e n e tic  n a tu r e .
I f  th e s e  c o r r e la t io n s  r e s u l t  .from a p h y s ic a l  r e la t io n s h ip  betw een 
f i b e r  s t r e n g th  and f i b e r  f in e n e s s  com ponents, th e n  c o r r e la t io n s  of th e se  
c h a r a c te r s  i n  each o f  th e  p a r e n ta l  p o p u la tio n s  sh o u ld  be o f  th e  same mag­
n i tu d e ,  i f  th e  assum ption  i s  made t h a t  th e  p a re n ts  a re  homozygous and t h a t  
any v a r i a t i o n  i n  th e  c h a r a c te r s  i s  due to  en v iro n m en ta l c o n d i t io n s . There 
w ere 166 and 150 p la n ts  r e s p e c t iv e ly  o f th e  DPL 15 and Sea I s la n d  p a r e n ts .  
P o p u la tio n s  o f t h i s  s iz e  sh o u ld  be ad eq u a te  to  e s tim a te  th e  degree o f r e ­
l a t io n s h ip  o f th e  c h a r a c te r s .  The c o r r e l a t io n  c o e f f i c i e n t s  a re  shown in  
T ab le  V I I I .  A l l  c o r r e l a t io n  c o e f f i c i e n t s  ex cep t f o r  f i b e r  s t r e n g th  w ith  
p e r im e te r  ( i n  th e  Sea I s la n d  p a re n t  o n ly ) were n e g a tiv e  and h ig h ly  s ig n i ­
f i c a n t .  The m agnitude of th e s e  v a lu e s  v e ry  c lo s e ly  approxim ated  th o s e  
found in  th e  F ^ . T h is  would, be ex p ec ted  i f  th e  r e la t io n s h ip s  w ere p h y s ic a l  
r a th e r  th an  g e n e tic  i n  n a tu r e .
T h e re fo re , on th e  b a s is  of th e se  d a ta , i t  ap p ea rs  t h a t  th e  r e l a t i o n -
T ab le  V III
C o r re la t io n  c o e f f i c i e n t s  f o r  f i b e r  s t r e n g th  -with c e r t a i n  
f i b e r  f in e n e s s  c h a r a c te r s  f o r  th e  166  and 1.50 p la n t s  o f  
th e  DPI. 15 and Sea I s la n d  p a r e n t s .
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S'dMHAHI i l l©  CONCLUSIONS
A s tu d y  o f th e  in h e r i t a n c e  o f f i b e r  s t r e n g th  was made i n  th e  p a r e n t s ,  
F ^ , Fg arK- ^3 g e n e r a t io n s  o f a  c ro s s  be tw een  DPL 13 and Sea I s la n d  (SA 339) 
v a r i e t i e s  o f  c o t to n .  The p a r e n t a l  v a r i e t i e s  w ere o f th e  two d i f f e r e n t  
c u l t i v a t e d  s p e c ie s  of New ¥ o r l d  c o t to n ,  nam ely Gossypium h irsu tu m  and 
G ossypium  b a rb a d e n se . The s tu d y  was co n d u c ted  u t i l i z i n g  f i b e r  s t r e n g th  
m easurem ents of P r e s s l e y  in d e x  and 0 .1 2 3  in c h  s t r e n g th  in d e x . P la n t s  of 
th e  F-  ̂ and Fg g e n e r a t io n s  w ere t e s t e d  in d iv id u a l ly  u t i l i s i n g  b o th  s t r e n g th  
m easurem ents, w hereas th e  p l a n t s  o f th e  F^ p o p u la t io n  w ere  t e s t e d  I n d iv id ­
u a l ly  u t i l i z i n g  o n ly  th e  0 .1 2 3  in c h  s t r e n g th  in d e x .
The r e s u l t s  l e d  t o  th e  fo llo w in g  c o n c lu s io n s  p e r t a in in g  to  th e  i n ­
h e r i t a n c e  o f f i b e r  s t r e n g th  and i t s  a s s o c i a t i o n  w ith  o th e r  c h a r a c t e r s .
(1 )  There was l i t t l e  g e n e t i c  v a r i a t i o n  i n  p la n ts  o f e i t h e r  p a r e n t .
The v a r i a t i o n  found  i n  p a r e n t a l  p o p u la t io n s  ’was p ro b a b ly  due to  e n v iro n ­
ment .
(2 )  The v a r i a t i o n  fo u n d  among F^ p l a n t s  was l e s s ,  p e rc e n ta g e  w is e , 
th a n  in  e i t h e r  p a r e n t .  T h is  w as c o n s id e re d  an in d i c a t i o n  t h a t  th e  F ^  was 
l e s s  s u b je c t  to  e n v iro n m e n ta l v a r i a t i o n  th a n  th e  p a r e n t s .
(3 ) F ib e r  s t r e n g th  was co n c lu d ed  t o  be q u a n t i t a t i v e l y  i n h e r i t e d .
(U) The F-  ̂ and F 2 showed p a r t i a l  dom inance of weak f i b e r  w here f i b e r  
s t r e n g th  was m easured by P r e s s le y  in d e x , b u t showed ab se n c e  o f dom inance 
when f i b e r  s t r e n g th  w as e v a lu a te d  by 0 .1 2 3  in c h  s t r e n g th  In d ex .
( 3 ) No c o n c lu s io n s  co u ld  be re a c h e d  from  th e  d a ta  a s  to  th e  n a tu re  
o f gene a c t i o n .
( 6 ) The p a r e n ta l  means d i f f e r e d  by 2 .8 1  u n i t s  P r e s s l e y  in d e x  and  2 ,27  
u n i t s  0 .1 2 3  s t r e n g th  in d e x . D ata  in d ic a te d  t h a t  th e  p a r e n ts  d i f f e r e d  by
lb
only  a  few p a i r s  of genes f o r  t h i s  w ide p a r e n ta l  d i f f e r e n c e .  There ap­
p e a re d  to  he more genes s e g re g a tin g  f o r  0,125  s t r e n g th  index  th a n  fo r  
P re s s le y  in d e x .
A lthough m ethods o f e s t im a t io n  o f th e  number o f genes by w hich  th e  
p a re n ts  d i f f e r e d  w ere  n o t h ig h ly  r e f in e d ,  i t  was concluded th a t  f i b e r  
s t r e n g th  was c o n d itio n e d  by a r e l a t i v e l y  sm a ll number o f genes and t h a t  
a b re e d e r  co u ld  e x p e c t a re a so n a b le  freq u e n cy  of re c o v e ry  of p a r e n ta l  
phenotypes i n  a c o m p ara tiv e ly  sm a ll s e g re g a tin g  p o p u la t io n .
(7) P ro b ab le  t r a n s g r e s s iv e  s e g re g a tio n  f o r  f i b e r  s t r e n g th ,  as 
m easured by P re s s le y  in d e x , o ccu rred  in  th e  ?2 p o p u la t io n . One p o s s ib le  
t r a n s g r e s s iv e  s e g re g a te  was c a r r ie d  as  an p rogeny . The progeny of t h i s  
p la n t  was 0 ,2 1  u n i t s  low er th a n  th e  lo w est l i n e  v a lu e  ox th e  DPL 15 p a r e n t .
There was no ev idence  o f t r a n s g r e s s iv e  s e g re g a tio n  in  th e  Fg popu­
l a t i o n  when f i b e r  s t r e n g th  was m easured by 0 .125 in c h  s t r e n g th  in d e x . In  
th e  p o p u la t io n , th e re  w ere a t  l e a s t  2 p la n ts  w hich re p re s e n te d  t r a n s ­
g re s s iv e  s e g r e g a te s .  These tvro p la n t s  w ere 0 ,38  and 0 .8 0  u n i t s  0 .125 inch, 
s t r e n g th  in d ex  h ig h e r  th a n  th e  h ig h e s t  p la n t  of th e  Sea I s la n d  p a r e n t .
( 8 ) P la n ts  w i th in  l i n e s  showed co n tin u o u s v a r i a t i o n  i n  on ly  36 
o f th e  80 , or ij.5 p e r  c e n t l i n e s .
One F-j l i n e  p ro b ab ly  re p re s e n te d  a re c o v e ry  of th e  Sea I s la n d  geno- 
ty p e , w hereas th e re  w ere no p ro b a b le  r e c o v e r ie s  of th e  genotype o f th e  
DPL 15 p a r e n t .
(9 ) The d a te  in d ic a te d  t h a t  f i b e r  s t r e n g th ,  as m easured by 0 .125  
in c h  s t r e n g th  in d ex  cou ld  be more complex i n  i t s  in h e r i ta n c e  th a n  P re s s ­
le y  in d e x .
(10) The r e l i a b i l i t y  of e s t im a te s  of l i e r i t a b i l i t y  v a r ie d ,  F^ r e -  
s u l t s  w ere found to  be th e  most r e l i a b l e  I n  th e  e s t im a tio n  o f h e r l i a b i l i t y .
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On th e  b a s i s  o f F^ d a ta ,  i t  w as co n c lu d ed  t h a t  a  b re e d e r  c o u ld  e x p e c t 
a p p ro x im a te ly  50 to  60 p e r  c e n t  o f th e  h ig h  s t r e n g th  Fg p la n t s  t o  p ro ­
duce h ig h  s t r e n g th  F~ l i n e s .  -
From th e s e  d a ta ,  i t  -was co n c lu d ed  t h a t  th e  m ost a d v is a b le  p ro c e d u re  
f o r  th e  b re e d e r  t o  fo l lo w  w ould be one i n  w h ich  r i g i d  s e l e c t i o n  sh o u ld  
be p r a c t i c e d  i n  a  r e l a t i v e l y  l a r g e  s e g r e g a t in g  p o p u la t io n .  T h is  w ould  
be n e c e s s a ry  i n  o rd e r  to  in s u r e  s e l e c t i o n  o f an ad eq u a te  number o f su p e ­
r i o r  p l a n t s .
(1 1 ) C o r r e la t io n  d a ta  f o r  th e  Fg p o p u la t io n  showed a  h ig h ly  s i g n i ­
f i c a n t ,  b u t  low , n e g a t iv e  r e l a t i o n s h i p  betw een P r e s s le y  in d ex  and w a l l  
th ic k n e s s  and P r e s s le y  in d e x  and w e ig h t f i n e n e s s .
(1 2 ) The 0 .1 2 5  in c h  s t r e n g t h  in d e x  f i b e r  s t r e n g th  d e te rm in a tio n s  
showed a  s i g n i f i c a n t  in v e r s e  r e l a t i o n s h i p  to  w a l l  th ic k n e s s  and p e r im e te r ,  
and  a  h ig h ly  s i g n i f i c a n t ,  b u t  low , n e g a tiv e  c o r r e l a t i o n  w i th  w e ig h t f i n e ­
n e s s .
(1 3 ) A l l  o f  th e s e  r e l a t i o n s h i p s  w ere  i n t e r p r e t e d  as  b e in g  o f a  phy­
s i c a l  n a tu r e ,  and  n o t due to  l in k a g e .
(ill.) T here was no r e l a t i o n s h i p  betw een  f i b e r  s t r e n g th  and se e d  in d e x , 
l i n t  d e n s i ty  in d e x , l i n t  in d e x , l i n t  p e r  c e n t  and im m a tu r ity , o r shape 
f a c t o r .
( 1 5 ) In  th e  F^ p o p u la t io n ,  0 .1 2 5  in c h  s t r e n g th  in d e x  was n o t  a s s o c i ­
a te d  w i th  see d  in d e x , l i n t  d e n s i ty  in d e x , l i n t  in d e x  and l i n t  p e r  c e n t .  
H igh ly  s i g n i f i c a n t  n e g a tiv e  c o r r e l a t i o n  c o e f f i c i e n t s  w ere found  betw een
0 .1 2 5  in c h  s t r e n g th  in d ex  and w a l l  th ic k n e s s ,  p e r im e te r ,  and w e ig h t f i n e ­
n e s s .  These c o e f f i c i e n t s  w ere o f s u f f i c i e n t  m agnitude to  be o f im p o rtan c e  
i n  a  b re e d in g  p ro g ram . However, ■ when th e  same c h a r a c te r s  w ere  c o r r e l a t e d  
w i th  f i b e r  s t r e n g th  o f th e  DPL 15 p a r e n t a l  p o p u la t io n ,  grown a lo n g  w i th
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th e  v i r t u a l l y  th e  same c o e f f i c i e n t s  were o b ta in e d . The r e la t io n s h ip  
betw een 0 .125  in c h  s t r e n g th  in d ex  and w e ig h t f in e n e s s  was e s s e n t i a l l y  o f 
th e  same m agnitude among p la n ts  o f th e  Sea I s la n d  p aren t^  however th e r e  
was no r e la t io n s h ip  betw een s t r e n g th  and p e r im e te r  in  t h i s  p a r e n ta l  pop­
u la t io n .
(16) These d a ta  in d ic a te  t h a t  th e  r e l a t io n s h ip  betw een s t r e n g th  and 
th e  f i b e r  f in e n e s s  c h a r a c te r s  was of a p h y s ic a l  n a tu re  and was no t due to  
any g e n e tic  lin k a g e  o f th e se  c h a r a c te r s .
sh ip s  "between 0 .125  in c h  s t r e n g th  in d ex  and w a l l  th ic k n e ss^  p e rim e te r  
and w e ig h t f in e n e s s  in  th e  s e g re g a tin g  p o p u la tio n s  w ere due to  a  phys 
c a l  r e l a t io n s h ip  r a th e r  th a n  to  a g e n e tic  r e l a t i o n s h ip .
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